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They bring true listening enjoyment to millions—through 


the finest in modern sound recording methods and equipment 


RCA Victor’s modern Vinylite phonograph records are 
infinitely superior to the old shellac pressings of a few years 
ago. Better in tone quality, distortion, surface noise and 
frequency range. This improvement in quality requires more 
precision than ever before in every step of record manufac- 
ture and processing. That’s particularly true of the original 
sound recording and the master discs from which the stamp- 
ers are made. And RCA Victor has found that Audiotape 
and Audiodisces are an ideal combination to meet the exacting 
demands for today’s high fidelity phonograph records - 
Audiotape for clearest recording of the original sound and 
\udiodiscs for fast, easy processing without loss of sound 
quality. In fact this record-making combination is now being 
used with outstanding success by America’s leading producers 
of fine phonograph records and broadcast transcriptions. 
Whatever your recording work may be, Audiotape and 
Audiodiscs offer you this same sound perfection — the result 
of more than 12 years of specialized experience by the only 
company in America devoted solely to the manufacture of 


fine sound recording media, both discs and tape. 


AUDIO DEVICES, Inc. 


444 MADISON AVE., NEW YORK 22, N. ¥ 
Export Dept.: 13 East 40th St., New York 16, N. ¥, Cables ‘‘ARLAB"’ 
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right—its 
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Yes, you are Pops himself, engaged in discussion with Frank 
Marx, vice-president of the American Broadcasting Company 
Although Marx heads up engineering, and Mr. P. W 


charge of music 


- IS veep In 
they find a basis of compatibility in the 
audio field. This 
commemorates 

ABC’s magnificent new 

Center in New York 


many years both have spent in the 
taken especially for AE, 
the opening of 


picture 
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self-contained 
pre-amplifier 
which offer 
superlative 
features 
at moderate cost 
power amplifier 
129.50 


pre-amplifier 
62.50 


write for descriptive brochure 
or ask your nearest dealer 
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= What to look for in a record changer... 





GARRARD SALES CORP. Dept. SE 
164 Duane St., New York 13, N. Y. 
Dear Sirs: 
I am interested in learning what to look for when purchasi 
record changer. Please send me your FREE FACT SHEET. 
NAME____ 
THE WORLD’S FINEST RECORD CHANGER ADDRESS 


a ———_— STATE... 





AUDIO TESTING 


for designing, production checking, 
research or “proof of performance” 
FCC tests for broadcasters. 


o35 6 ACES (od! Ue ee 





A low-distortion source of audio fre- 

quencies between 30 and 30,000 cycles. 

Self-contained power supply. Calibra- 

tion accuracy +3°% of scale reading. 

Stability 1° or better. Frequency : 

output flat within 1 db, 30 to 15,000 AUDIO 
cycles. OSCILLATOR 
MODEL 200 . : : . $138 


For fundamentals from 30 to 15,000 

cycles measuring harmonics to 45,000 

cycles; as a volt and db meter from 30 

to 45,000 cycles. Min. input for noise 

and distortion measurements .3 volts. 3 

Calibration: distortion measurements = 

+5 db; voltage measurements +5% of DISTORTION 
full scale at 1000 cycles. METER 
MODEL 400 ........ $168 ‘ 


MAAN TA PPLE OL ALT LN SP SO 


Combines RF detector and bridging 

transformer unit for use with any dis- 

tortion meter. RF operating range: 400 

ke to 30 mc. Single ended input impe- 

dance: 10,000 ohms. Bridging impe- 

dance: 6000 ohms with 1 db insertion 

logs. Frequency is flat from 20 to 50,000 LINEAR 
cycles. DETECTOR 
mopkao, ........ §85 


Speeds accurate analysis of audio cir- 
cuits by providing a test signal for 
ing tramsient and frequency re- 
sponse... at a fraction of the cost of 
a@ square wave generator. Designed to axl 
be driven by an audio oscillator. SINE WAVE 
ee  ) |) CLIPPER 


The instruments of laboratory accuracy 


Bulletin AE-52 gives complete details 


‘Barker & Williamson, Inc. 


Avenue « Upper Darby, Pa. 





sents an amplifier input-to-network output 
gain of less than 1. Thus the voltage sent 
from the network to the other station has 
in it little or no component of the voltage 
transmitted by the other station and the 
6F6 network breaks the loop and prevents 
feedback 

rhis adjustment, however, does not ma- 
terially affect the grid No. 1 to grid No. 2 
gain of the 6F6. The screen is operated as 
an anode for receiving purposes, drawing 
audio current through its speaker trans 
former primary which represents the am 
plifier output signal. When the speaker is 
used as a microphone the screen acts as a 
control grid and varies the plate current 
rhis produces a resulting audio output 
across K:, which is transferred along the 
output line B to the other station 

In the patent specification the inventor 
presents the formulas illustrating his design 
criteria, together with an equivalent cir 
cuit. To produce the desired results, he 
shows that the required value for RFR, is 
equal to the 6F6 plate resistance divided by 
the grid-plate transconductance. C, and the 
amplifier output transformer have been in- 
serted by the writer; the inventor shows 
no C, and indicates only B-plus and ampli 
fier signal at the junction of R, and C;, but 
it appears that the practical method is prob 
ably as shown 


Organ Recording 


John Hays Hammond, Jr. (not to be 
confused with Laurens Hammond of Ham 
mond Organ fame) has for many years 
been an inventor of interesting devices, a 
great number of them concerned in one 
way or another with a mixture of electron 

music. His latest patent, No. 

, contains a touch of anomaly and 

of controversy, which makes it in 
teresting as well as ingenious 

Mr. Hammond points out that when the 
swell shutters of a standard pipe organ 
are closed to lower volume the reduction 
in high-frequency transmission from the 
organ chamber is reduced to a larger extent 
than low-frequencies. Though the writer 
has never noticed it, the thesis seems en 
tirely reasonable since treble tends to ap 
proach line-of-sight propagation while bass 
will ooze out everywhere. Thus, goes on 
Mr. Hammond, when organ music 1s being 
recorded, there ought to be automatic treble 
equalization in the recording circuits to 
offset the loss of highs and keep the bal 
ance the same whatever the position of the 
swell shutters 

As a first thought this is reminiscent of 
a recent published amplifier circuit with 
automatic loudness control. The author oi 
the article had designed a unit in which 
the lows (and probably the highs) were 
emphasized as the volume of the musik 
went down. He blissfully stated that this 
was compensation for the Fletcher-Munson 
effect, entirely oblivious of the considera 
tion that the Fletcher-Munson effect is not 
electronic but occurs in the concert hall a 
well as anywhere else; an orchestra natu 
rally does not have the same balance at 
different volume levels and maybe the 
composers had that in mind (subconsciously 
at least) when they composed their works 
The question is, does it improve organ 
music to have the balance the same at al 
levels, or does it make the instrument sound 
unnatural and defeat the aim of the com 
poser 

This writer is quick to admit that there 
is no harm in improving a musical instru 
ment, and sin that very thing has been 
in process for hundreds of years—as wit 
ness the development of keyboard instru 
ments up to the pianoforte just to cite one 
example—what is to stop someone from 


[Continued on page 43] 
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1. Soundcraft Magnetic Recording Tape 


You get superlative quality with Reeves Soundcraft Tape, the only 
tape manufactured by specialists with 20 years of continuous 
experience in the sound recording field. Reeves Soundcraft Magnetic 


Recording Tape outperforms all others . . . and outlasts all 
= 
. 


2. Soundcraft 5 Drawer Tape-Chest* 


You get a permanent filing cabinet for your 


reels, absolutely free, with the purchase of 5 reels of Soundcraft Tape. 
The remarkable pyroxylin-coated Soundcraft Tape-Chest, constructed 
of durable lined boxboard, stores either 5 or 7 inch reels 
horizontally, each in an individual drawer. 
*Patent applied for. 
ino * * , 
3. Soundcraft Magna-Stripe The most revolutionary 
development in movie-making since “talkies”! Soundcraft 
Magna-Stripe is a new method of permanently bonding a 
magnetic sound track to motion picture film. Now you can 
make sound movies as quickly, easily and inexpensively as 
silent films. You can also add Magna-Stripe sound 
tracks to old silent films, giving them new life as “talkies”. 
You can erase, and change a Magna-Stripe sound 
track as easily as you change your mind! 
**Trademark Reeves Soundcraft. 


ee SOUNDORAFT cone 


10 East 52nd Street, New York 22, N. Y. 


* THE ONLY RECORDING MATERIALS PERFECTED 
AND MANUFACTURED BY RECORDING SPECIALISTS 


Please write for additional information. 
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audio techniques— 


Improving Voice Recording 


with Organ Accompaniment 
PAUL H. SEITZINGER* 





a "NUMBER of occasions, the writer 

has attempted to record voices—either 

n chorus or solo—accompanied by an 
organ. The earlier attempts all resulted in 
unusable recordings in which a_ vicious 
form of intermodulation distortion was 
present. This was particularly annoying 
when low, powerful organ notes were 
mixed with the higher voices. The results 
were somewhat like the noise from the so- 
called rubber “razzes” that were available 


& some years ago and which made a very in 
dignified sound when blown into 

rhis trouble was at various times blamed 

on poor output transformers, inadequate 

power in the amplifier driving the cutter 

head, an overloaded cutter head, and any 


thing else that was handy when the “blam 
ing” took place. When finally a good mag 


netic recorder was procured, it was thought 
that the trouble was surely over. But it 
The wasn't! In the recording of a wedding 


ceremony, the same trouble appeared ir 
a the organ music alone ot z , voice 

The new Turner Model 51D (similar the organ music alone, without any voice 
: The fact that many other recordists had 

to the Model 50 Aristocrat) offers ex- the same trouble was not sufficiently com 
ceptionally high quality performance forting. For the benefit of those who may 
at a new low cost. The Model 51D is essentially non- still have trouble of this sort, this infor 
directional in operation — equally effective for individual m -- n is pon “< . _ = elimination 
, - a ° he soiutior S simple and inexpensive, 

or group pickups. A unique ball swivel coupler permits as is so often the case with perplexing 
fast change from stand to hand or vice versa. problems. The answer began to appear 
e 19 after a fe ery “clean’ scordings ere 

Use the Model 51D anywhere, indoors or out — it’s blast- Be eg ee le 
proof, and not affected by variations in humidity or tem- t alized that all of the recordings 
perature. Advanced circuit design with high output dy- vith thi ortion had been made with 
namic generator requires no closely associated auxiliary | the microphone mounted on a floor stand 


“ ° was standing on the floor 
equipment for outstanding results. as is well known, when any good ot 
For TV, FM, AM, recording and public address specify gan really gives forth with the powerful 


a “ iss notes, it will vibrate the floor or the 
the Turner Model 51D — the outstanding dynamic micro- entire building. This vibration transmitted 


phone in its field. ee 


1p through the stand is of much greater 


intensity than any air-borne vibration 
SPECIFICATIONS ‘ (sound) reaching the microphone. This, 
Freq y Resp : 60 to 13,000 c.p.s. substantially flat. then, seems to be 
Output Level: 58 db below 1 volt/dyne/sq. cm. at high impedance. ti 1 } : ; 
Impedance: Choice of 50, 200 or 500 ohms connected for bol- a on SS ee ate it 
anced line output; high impedance (25,000 ohms) connected sas] qe strete hed across the auditorium 
for single ended output. . ; = the microphone hanging from the center of 
Polar Pattern: Essentially non-directional in any position. the cord stich scan abot OS host lous. The 
Transformer: Magnetically shielded for minimum hum pickup. resonant frequency of the cord is such as 
Diaphragm: Special aluminum alloy. to be be low the audible range, and therefor« 
: ‘nish | effectively damps out any vibrations that 
Case: All metal rich umber grey finis P . : might otherwise be transmitted mechani- 
Mounting: Ball and swivel type, tilts in any direction. Standard cally to the microphone 
54’ — 27 thread. The clean quality of recordings mad 
Dimensions: 15‘ maximum diameter, 612’ long (less cable con- with this type of microphone _suspension 
nector) has been attested to by the entire staff of 
Weight: 16: (I ble). the Music Department of The Pennsyl 
eight: os. ae ts _ . . | vania State College and most of the lovers 
Ceble: 12 foot high quality two conductor shielded cable with of choral music recordiags ia thie ares 
Cannon quick-disconnect plug. Other recordists have used this method 
List Price: $85.00. with equally clean results. 


It is possible that a “soft” mounting be 


tween the stand and the microphone would 

THE COMPANY be of great help if the conditions prohibited 
the suspension of the mike from a sash cord 

and it became necessary to use a stand 

Fortunately, the writer has been able t 

use the sash cord suspension on all record 

ings of this nature since the solution be 


came apparent, and therefore has not made 
929 17th St. N.E, Cedar Rapids, lowa any tests _ a soft-mounted microphone 
1a stan 
IN CANADA: EXPORT mn 
Canedien Marconi Co., Ltd. Ad. Auriema, Inc. wonet Instructional Films, Glenview 
Toronto, Ont., & Branches 89 Broad Street, New York 4 
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FORD-MERCURY ENDURANCE TESTS 
FILMED WITH A MAURER! 


/ 


—_— 


- = 


Photographed by Raphael G 


Camera-men know that cameras as well as cars take 
a beating at the Ford proving grounds. That’s why the 
MAURER 16mm. was chosen to film the rough-terrain tests 
of the new Ford-Mercury. When the results must be perfect 
no matter what the operating conditions, MAURER is always 
the answer. In actual field operations both from the tropics 
to the Arctic and abroad, the MAURER has proved to be the 
first choice among professionals for accuracy, top-flight per- 
formance and simplicity of 
operation. Because it meets so 
many varied needs, more and THE MODEL F PRIME RECORDING OPTICAL 
more producers of fine films SYSTER G89 CUIREEEETES 4 comptes. 
are specifying the MAURER Coane wens aaanae tic oe 
16mm. — the ideal camera ae 
for every phase of professional 
motion picture production. 





THE 16MM. SOUND-ON-FILM RECORDING SYSTEM combines the 


highest fidelity in l6mm. recording practice with wide flexibility and 


* 


extreme simplicity of operation. For details on this and other 


maurer MAURER equipment, write 








sntand fener milion pjiciared / 


d. A. MA RE e INC. 
~ t RK 4 te Pig maurer CABLE ADDRESS 


JAMAURER 
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absolute reliability 
for heavy duty 

audio 
amplification 





-TUNG-SOL 


588) 


If you've been looking for an audio output tube that’s stable 
under the most severe conditions—completely dependable— 
then this is it! The Tung-Sol 5881 is rugged both mechanically and 
electrically—and directly interchangeable with the 6L6. 

In creating the 5881, Tung-Sol engineers have made lavish use 
of the design and production techniques which have proved them- 
selves over the past fifteen years—zirconium coating over the 
carbonized metal plate and pure barium getter to effectively 
absorb gas for the life of the tube—gold plated wire to minimize 
grid emission. These are but a few of the major design improve- 
ments in the 5881. 

Tung-Sol produces the 5881 under laboratory conditions, to 
assure peak efficiency and maximum uniformity. You'll find this 
tube has the stuff to take the whole range of audio service require- 
ments from protracted standby periods to repeated heavy over- 
loads. So, if absolute reliability is essential in your audio circuits, 
the Tung-Sol 5881 is a “must.” Order it from your regular supplier. 


end performonce dota 


TUNG-SOL ELECTRIC INC., NEWARK 4, N. J. 


Sales Offices: Atlanta + Chicago * Culver City (Calif.) 
Dallas * Denver + Detroit » Newark 


Tung-Sol makes All-Glass Sealed Beam Lamps, Miniature 
Lamps, Signal Flashers, Picture Tubes, TV and 
Special Purpose Electron Tubes. 





LETTERS 


“Hole in the Wall’’ Again 
Sir 

In campaigns—military, scientific, or any other—a plan often 
appears suddenly which shows a quicker and easier solution and 
eliminates great wastes of material and priceless time. One 
wonders, as he looks at progress in high fidelity, if P.G.A.H 
Voigt’s excellent “Hole in the Wall” concept (“A controversial 
idea from England,” Az, Oct. 1950) is not one of these great 
strategems. To me, at least, it left a plan of action in place of 
a rather shaky faith in audio perspective. Is audio perspective 
necessary for a feeling of “presence” in concert music? How 
much perspective does a concert-goer actually get from a back 
row at Hollywood Bowl, for example? 

If we were to transport our living room to the same location 
in the Bow! and open our French doors to the orchestra, the 
sound arriving from the orchestra by direct route would be 
for all practical purposes, plane wave fronts normal to an axis 
drawn through the doorway. We could place in the doorway a 
diaphragm of zero mass and suspend it at the edges with zero 
restoring force and expect to retain the original quality of sound 
inside the room because the diaphragm in this case would he 
acoustically transparent. In fact, it seems very probable that if 
we placed in the opening a structurally rigid diaphragm, driven 
by a distortionless driving system which is, moreover, com 
pensated for the diaphragm’s vibration characteristics, we would 
have the same feeling of transparency as long as we dealt only 
with the direct sound from the orchestra. Actually the usual 
location of the microphone for orchestra pickup, indoors or out 
is very close to the orchestra, minimizing the indirect sound 
reaching the microphone by reflection. For this reason, when 
listening to our rigid diaphragm, we would be apt to feel that 
our listening room was located out of doors some hundred feet 
from the orchestra shell 

In agreement with this theory of transparency, we know that 
if in the real case we moved about in the room to a place where 
we couldn't see the orchestra through the French doors, we 
would notice a loss in high frequencies, characteristic of the 
beam effect of large radiators. It would be natural, then, for 
a listener to want to sit on the axis of the doorway where he 
could see the orchestra and hear the best. It would be a good 
idea, therefore, to build the French doors diagonally into the 
corner of the room so as to make more of the room’s floor 
space usable for listening. (/! ould it? Ep.) 

[his sort of reasoning brings with it a desire for an “acoustic 
French door” which could be installed in the corner of a lister 
ing room. Banks of cone speakers do not lend themselves pet 
fectly to such an installation because of the necessary separa 
tion of the unit causing irregularities at high frequencies. But 
possibly a large electrostatic loudspeaker could fill the require 
ment 

raging to read of the development at Harvard 

of a practical electrostatic loudspeaker by Arthur A 

L. Pritchard, and F. V. Hunt. The development 

the speaker is minutely described in a technical memorandun 

shows plots of its extreme smooth frequency respons‘ 

and near-perfect transient response. The text shows how the 

difficulties which led to the virtual abandonment of the electro 

static principle have been overcome with new materials and 
new techniques 

It seems very likely that our most satisfactory reproducer 
may some day be an electrostatic loudspeaker, and also very 
likely it may assume the form of French doors through whicl 
to watch Handel's barge on the River Thames 

Vern Yeich, 
39 E. Cassilly, 
Springfield, Ohio 


Loudness Control Philosophy 
Sir 

The Toth article in the January issue has brought me around 
to thinking about the problem of compensation for the Fletcher 
Munson curves again. When the “full-range loudness control” 
was first described, I dutifully built one and installed it in my 


[Continued on page 10} 
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Fora Gari 


AG VON 


ON ANY STRINGED INSTRUMENT 
apecify the Genuine j 
AMPERITE KONTAK MIKE 


THE ONLY NO-DISTORTION “KONTAK MIKE” 








_» @ Used with most ampli- 
yea fiers, including most 
electric guitar amps. 








Anthony Antone, widely known No changes in amplifier, 
as “the most versatile artist instru , or strings. 


of the frets”, is an enthusiastic 


user of Amperite Kontok Mikes. Attached without tools. 
The Amperite “Kontak Mike” improves the tone 
and volume of any Stringed or Fretted Instru- 
ment — also Pianos, Accordions, Harmonicas, 


etc. It is the only “Kontak Mike” that does not 
introduce peaks or distortion. 
Model SEH, hi-imp _.-List $12.00 
Model KKH 

(with hand volume control) List $18.00 


AMPERITE 
STUDIO MICROPHONES 
at P. A. PRICES! 
Ideal gor CLOSE TALKING 
or DISTANT PICKUP 


You can shout right into it, or 
stand away; in either case, the 
quality will be perfectly natural. 
Mode! RBLG (200 ohms).. List $42.00 
Model RBHG (hi-imp) List $42.00 


AMPERITE CARDIOID 
] DYNAMIC MICROPHONE 
Models PGH-PGL List $32.00 











AMPERITE Company, Inc. 
561 Broadway e New York 12, N. Y 
In Canada: Atlas Radio Corp., Ltd., 560 K St., W., Toronto 2B 





LETTERS 


ograph. It has been in use now for 
it two years. It has become increasingly 
clear, however, that the most valuable part 
of this device is the “de-compensating” 
switch that makes it possible to remove 
the compensation that the control provides. 
After noticing how regularly | was cutting 
out the refinement that I had gone to so 
much trouble to provide, I was led to think 
over the problem with some care, and I 
have decided that all the engineering that 
I gone into compensating controls is 
false assumption 
is this: when we reduce the 
r sound reproduction so that the 
ching our ears at home is k 
would hear in a good concert- 
we really desire is not a 
orchestra sound, but rather a 
l-size-orchestra sound as heard at a dis 
Our experience of real music heard 
low level occurs when we have a back 
* concert hall, or when we stand 
lobby, or at an outdoor concert. In 
y of these cases, the sound reaches out 
ears at low intensity and we hear the de 
cline in bass that results from the Fletcher 
Munson effect. This is exactly what we 
want when we turn down the volume at 
home. Compensation results in a situation 
that does not occur in “real life,” for we 
hear soft music minus the effect that we 
associate with soft music in actuality. We 
hear, in fact, a kind of dwarf music with 
all its full-sized proportion scaled down 
Now there is no question that we want 
to scale down music from symyphony or- 
chestra size to fit our living rooms, but 
the scaling down in which we should pre 
serve the original balance of the music 
is only the reduction necessary to suit the 
smaller room. In other words, the sound 
delivered to the ear in the living room 
should match that delivered to the ear 
the concert hall. If the intensity level at 
the listener’s ear is to be the same in both 
cases, it is obvious that a perfectly flat re 
sponse is what is desired; but when a 
lower level is desired in the living room 
(again at the listener’s ear), it should still 
match the lower level heard in the concert 
hall—which can be achieved in the concert 
hall by moving back to a point where the 
level at the listener's ear falls to that de 
sired. Now in both cases the Fletcher 
Munson curve will operate in the ear of the 
listener, and the effect will be the same 
To forestall this effect by introducing a 
compensation is to produce an effect that 
has no counterpart in real life 
I strongly suspect that it is that old 
urge for excessive “boom” at work again 
leading engineering thought to find a jus- 
tification for something that some people 
ust happen to like. If people want “boom,” 
xy all means let them have it; but they 
should have it honestly by means of the 


} 


bass contro 
John F. Pile, 
615 Hudson Street, 
New York 14, N. Y. 


1gree. See Eprror’s 
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No, this time they’re presto Green Label discs . . . 
crossing the oceans on their way to such 
foreign ports as Ankara, Genoa, and Johannesburg .. . 


and to Mexico, Colombia and Brazil. 


Every week, thousands of PRESTO recording discs are shipped 


overseas, despite U.S. dollar 

e e shortages, import license controls 
45 and other obstacles in the path of 

ying saucers again @ foreign trade. In one week, the week 
of February 28th, M. Simons & Son 

Company (Presto’s foreign 

representative) shipped nearly 23,000 discs to these 


points around the world. 


There must be a reason for this proven preference for 
PRESTO discs, particularly in the face of increased demands 
for magnetic tape. The reason is plain to us... and will 

be to you when you use PRESTO on your next job. 

PRESTO is the preferred disc because it is manufactured 

by the highest standards in the industry . .. made 

in the world’s most modern disc plant .. . 


and tested for maximum performance. 


Si = 


PARAMUS, NEW JERSEY 
Export Division: 25 Warren Street, New York 7, N. Y. 


Canadian Division: Walter P. Downs, Ltd., Dominion Square Bidg., Montreal 


WORLD’S LARGEST MANUFACTURER 
OF PRECISION RECORDING EQUIPMENT AND DISCS 
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HANDBOOK OF SOUND REPRODUCTION 


VERY SO OFTEN, we are privileged to dig up one 

feature or another which is of outstanding merit, 

and we believe we have done just that this last 
month. Beginning with the next issue, a complete 
Handbook of Sound Reproduction will be presented, 
running for probably two years before the entire sub- 
ject is covered. Edgar M. Villchur, who instructs a 
course in the high-fidelity reproduction of sound at 
NYU, is the author, and the several installments so far 
received indicate an exceptional ability to present the 
subject in a manner which is thoroughly understand- 
able, and yet doesn’t read like a primer. Quoting from 
Mr. Villchur’s preface : 

“In a book such as this, the choice between mathe- 
matical and descriptive analysis continually presents 
itself. The author is between two fires: one of mathe- 
matical treatment which makes many readers auto- 
matically turn the page, and the other of over-simpli- 
fication which makes analysis incomprehensible or even 
inaccurate. 

“The level and subject matter of this volume parallels 
that of a course in the reproduction of sound given by 
the author at the Division of General Education, New 
York University. Basic ideas expressed by equations 
are also presented descriptively, so that if the mathe- 
matical material is glossed over the sense will not be 
lost. For those who will follow the more involved sec- 
tions in detail it may be stated that, for the most part 
a knowledge of elementary algebra alone is required. 

“The chapters on amplifiers assume a knowledge of 
the fundamental concepts of vacuum-tube circuits.” 

Following its publication in serial form, this material 
will be assembled and made available as a book, and 
in our opinion it is suitable for use as a text in any 
course in audio engineering. We welcome Mr. Villchur 
as a Contributing Editor, and commend his material 
to every reader—novice or professional. 


LOUDNESS COMPENSATION 


In the Letters column in this issue is an interesting 
approach to the whole subject of loudness controls 
one which seems to be rather unique. While we do not 
agree with Mr. Pile, we think he has a right to his 
own opinions, and he has expressed them so well that 
we think everyone ought to read them. 

Without doubt, no exact counterpart exists in real 
life to an orchestra playing at a level of 50 to 60 db 
with the balance between instruments that goes with a 
level of 80 to 90 db. But—and here's where we differ 
with Mr. Pile—we don’t want to go through life listen- 
ing to an orchestra from a back seat in the concert hall, 
nor from the lobby, nor from the far reaches of Grant 
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Park. Perhaps we never do hear an orchestra in real 
life as we hear it with a compensated control, but it 
has been our experience that most listeners have found 
that it is far more satisfying to scale down the orches- 
tra by means of a loudness control than it is to listen 
always from a distance. 

In our opinion, one of the principal reasons for the 
upswing of interest in good home music reproduction 
has been the removal of most of the “highs” from 
“high fidelity.” Early hi-fi systems always had too 
many highs—they were perpetually screeching at you 
And we admit that we have gone through that stage too 
\s purists, we wouldn't have a tone control—the sys- 
tem had to be flat ; as we know now, such a system could 
only sound right if it were played at the same level as 
the original performance of the music. The loudness 
control has only done what could have been done with 
tone controls of good design, but it is entirely auto- 
matic, and that is certainly something in its favor. 

Anyway, Mr. Pile has had his say and we have had 
ours. Now we would welcome anyone else with a word 
on this more or less controversial subject. 


FATHER OF RADIO 

We were privileged to attend a dinner on April 8 in 
celebration of the fiftieth anniversary of the entry into 
commercial wireless telegraphy—radio, to you—of Dr. 
Lee de Forest, “Father of Radio,” now in his seventy- 
ninth year. The event also commemorated the forty- 
fifth anniversary of the birth of the audion—the first 
three-element vacuuin tube. This invention has been 
called, by Nobel prize winner Dr. I. I. Rabi, “. . . so 
outstanding in its consequences that it almost ranks 
with the greatest inventions of all time.” 

Truly an old-timer in this business, Dr. de Forest is 
by no means completely “retired.” He admits to hav- 
ing recently filed a patent application on an improve- 
ment on, of all things, the transistor. 

Former President Herbert Hoover and Mr. Charles 
A. Edison, former Governor of New Jersey and son of 
Thomas A. Edison, were the principal speakers. The 
De Forest Pioneers closed the event by presenting to 
Yale University a bronze bust of Dr. de Forest, who 
graduated from Yale in the Class of 1896. 


CARE OF PHONOGRAPH RECORDS 


If your principal source of music is from phono- 
graph records, you will be interested in an article on 
their care which is planned for next month. Written 
by Maximilian Weil, it sums up practically everything 
anyone who uses records needs to know if he is to keep 
his records in optimum playing condition. Look for it 
in the June issue—better yet, don’t miss it. 
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: es, Bach, Beethoven and Brahms are now better than ever — we don't 
: mean we've improved their music, but we do mean we've improved the 
reproduction of their recorded music. 


It's the new, improved Pickering Cartridges that give credence to this claim Yes, Pic kering 
Cc >) Cartridges are diferent They're improved They're better than ever. Pic kering patented Cart- 


ridges with Dynamic Coupling* are superior in every way, by providing 


HIGHER FREQUENCY RESPONSE + NEGLIGIBLE INTERMODU 
LATION DISTORTION + BETTER TRACKING CHARACTERISTICS 


REMEMBER Pic kering engineers and designers have but one objective to produc e 
products that will please the music lovers’ insatiable appetite for the flawless recreation of 
recorded music for the utmost in quality insist upon Pickering Audio Components 

Pic kering diamond stylus « artridges not only wear longer but, more important, they preserve 


the musical quality and prolong the life of your record library 


* ‘ 3 * constant stylus contact with the record grooves over the entire audio 
dynamic coupling spectrum (20-20,000 cps) 


* full frequency response * full transient response 


assures ‘ s : : : 
NO RESONANCES * NO MISTRACKING * NO GRINDING OF GROOVE WALLS 


PICKERING ana company, 








@ Pickering High Fidelity Components are 
available through leading Radio Parts dis- 
tributors everywhere; detailed literature 
sent upon request. Address Department A 


Oceanside, L. L, New York 
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Tr Jer hunting equipment on location near Madison, Florida. Loop antenna 
truck picks up static. The engineer in top picture is watching the indication 
! a circuit which registers how often the static exceeds a given leve 


BELL TELEPHONE 
LABORATORIES 


Improving telephone service for America 
provides careers for creative men in 


scientific and technical fields 
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Man, new telephone circuits have two jobs to do—carrying 
your voice and transmitting signals to operate dial exchanges 
in distant towns. And an old-fashioned thunderstorm can 
interfere with both! 


“Rolling static” comes from many storms over a wide 
area and can interfere with clear telephone talk. A nearby 
lightning flash makes “crack static” which, unchecked. plays 


hob with dial system signals. 


So Bell Laboratories scientists go “Thunder Hunting” 
in the storm centers of the United States — “capturing” storms 
by tape recorders. Back in the Laboratories, they recreate the 
storms, pitting them against their new circuits. This method is 
more efficient and economical than completing a system and 
taking it to a storm country for a tryout. It demonstrates again 
how Bell Telephone Laboratories help keep costs down, while 


they make your telephone system better each year. 


Using Hearing Characteristics 


in Tape Editing * 


JOEL TALL 


With the increased popularity of tape recorders, more users are beginning 
to do their own tape editing. The “tricks of the trade,” as described 
by a professional tape editor, will aid in obtaining professional results. 


AGNETIC 
striped 
tools 
and 
mercial 

Within four 
that scenes will be ma 


TAPE 
and ¢ 
now in 


l televisior 


radio 
records and 
or five 


' 
on 


wide tape with 
sound directly of 
When that happens 

editor will have to study 
of the 


pos 
} 


It 
extre! 
magnetic illy 
60 db ‘ 
rd 


now a routine 
ely 
Noise 
com! 
70 ar are obta 
ratory condition 


are 
—~ 80 
and 
> capable I 
economical 


rape 1S oO 


and it is easily edit 
of 
sulted 


editing 


ease 


In a greater 


those 


diting by 


¢ 
know the difference 
indifferent editing 
top-gr 
Pape editing 
s complex 
just 
litor 
slight 

He must 
recognize 
listeners’ mental re 
He would be a 
phonetics. music 
he must know hearing 
and naturalness of the 


mec 


should 


hould 


better « 


1 
i 


depends upon how well 
] That 


ne t 
ears on the surface 


hears is no 


app 
“Naturalness” cat 
The first 
tape should soun 
it should be an 


} 


ings 


1dea it 1s Meant to express 


The 
a 
edited to 
other words 


be edited 
even though 
it should be 
ture. In 


effect to 


en 


sound 


create a m 
\ preprint from “Te 
netic Recording” to 
The Macmillan Company 
** 1504 Unionport kK 


mtain nothing to indi 


secon 


human animal mors 


faithful aud 
level 


callv recorded 


11 
ossible, 


] } 


1 


to use because it is erasable, 
1 


between 


1] 


ignetically 


are basic 
rroduction of 
lcasts, com- 
ictures 
»rrobable 


t 
. t 
] 


companying 


» obtain 
recordings 
approaching 
while 
ur de Tr labo- 
vecial tapes 

, 

Hity it 1s 
Ivertised 
illy 
of good 
to 
and 

of 
production. 

is an art, 
nuch more 


re- 
ition 


ness it 1s 


good 


oducers 


n acoustic 
matist. He 
uhio color 
to stimuli 

1e studied 


ychology. And 


for the fluidity 


as simple 


ive 


ite 


1d 


ap} 
we 


al 


be published 


rk he produces 
he knows 


what 
as it 
two mean 

an edited 
1 it belonged 
of the 
it should 
that it 
meaning 
“unnatural,” 
pre na- 
a sound 
impression in 


has 


is 
Ximate 


us¢ 


Mag- 


by 


of 


s 


ques 


oon 


Bronx, N 


mind, the effect should | €1 It wall I 1 ediately obv 
in a natural 1 
the listener is not suddet 
» that the sound is artificial 
The methods of cutting 
well established 
or an editing 
splicing machine 
kind, however, 
the producer—both a 
realization of all the factors that make not the same 
for good listening and some knowledge o tl h 
of the psychology of heari addit 


ous if 
le vel 
undesirable 
ght on an up 
matters 


1 caution 


listener's 


the 


presented inner not. Sudden cl n 


ly made wrong ire 
cannot i thou 


Phese are 


r. One stand 


tape are now all routine 


you lito ur 
block 


lo produce well-edited 
requires ot 


may use scissors 


trans! 
nother 


sudden 


an 


or automatic that ag making a 
background to 
specially noted 
ld be the If they 


id 
transition trom 


audio of any back 


the editor 


I xcept 


and grounds shou same 


tl 
hould 


ie 


be gradual 


unnotice 


adeptness with 


t I ( 
"W 1 ' 1 
blade. \ ve describ 1or I 


oO 

not 

cularly 
then 


Effect of Human Hearing 


hearing abilities 
may be normal, 
condition of the 


Ottentimes 


Our 
are gover! 
mind and 
nt 
acet 


ur 


svstem we 


1 soun 


las a real one recover 


wearing ability after a 
level ound is fairly 
twentieth to a tenth 


even 1 


gester 


} 


; 
ot 


sometime 
of the sensation 
and the 
nized that we c 
are fatigued 


innot trust 
All these 
por in a method 


The method consists largel 


we 
incor ated 
how 
Phe 
the 
results 


exactly 


hearing 


arious 


its basis 
Ige 
perceived aS a change 
the listener. And, in the 
is the listener who must 
order to please that ubiquitous person 
the listener for whom the polls I 
the tape editor must ! 
structure of the 
level, and 
ground seund, variations 
ing fidelity, and the plot, i 
Che mood of a program 
plot, upon the little thre 
that ties show t 
grates it. It is normally 
producer of the program to decid 
the different parts of the puzzle can fit 
together acoustically From mood 
the pace which must be m 
changed called f 
Changes of pace should 
of mood plot—they 


(about 3000 cp 
give ect the noises due to 


prograt l, collisions of air particles in s 


inflectior the bi row I vemet . alle 


ace 


t 
t 
pace ] 


quency, and 


3000 


, 
how 
about 
stems 


er 
iintained, and 


in editing 


as 
o changes 


or should 


AUDIO ENGINEERING @ MAY, 1952 

















make no conscious effort to perform. 
We see best if we do not strain to see, 
we think best when we do not strain the 
contents of our craniums, and we heat 
best when we do not try too hard to 
hear. Our hearing system can. be easily 
fatigued during a long editing session. 
When is is subject to fatigue it is worse 
than useless; it can cause errors of 
judgement and mistakes in editing that, 
in retrospect, should have been impos- 
sible to make! The monitor system for 
editing should not be a flat system. A 
system with the center frequencies—say 
from 800 to 3500 cps—depressed a few 
db is more comfortable to listen to, with- 
out straining, for long periods of time. 
If the editor can hear the whole audio 
range, clearly, without straining, at 
room volume, he can do his best work 
for the longest period of time without 
aural fatigue. This dictum stems from 
the following reasoning: 

E-xperimenters have noticed that when 
the intensity of sound is increased al- 
most to the point of pain, the ear hears 
low-frequency sounds pitched lower and 
high-frequency sounds pitched higher. 
Che ear, in its desire to avoid discom- 
fort due to over-loading at its most 
sensitive mid-frequency range, shifts 
the recognition of sound—which is pitch 

away from the vulnerable “hurting” 
point. We know that recognition of 
pitch is absolutely necessary to profes 
sional editing. Therefore, if overloading 
at mid-range is likely to induce a shift 
n pitch perception, why not depress the 
mid-range sufficiently to avoid the onset 
of this pitch shifting fatigue factor? 
rhis has been done experimentally and 
editing is better Also, it 1s possible 
under these conditions to edit almost 
twice as long before hearing fatigue 
sets in. Note that speaker output should 
} ! 


ve good trom 50 to at least 10,000 cps 


lor many reasons the editor finds most 


of his information for cutting in the 
very low and very high frequencies. The 
mid-irequencies can be attenuated con 
siderably without incurring any errors 
in editing 


Fatigue 

It may be that some readers have not 
experienced hearing fatigue. Hearing is 
a personal sense and may differ con 
siderably with different personalities, 
so the writer will describe his own re 
actions. Hearing fatigue causes a tight 
ening of the physical components in the 
hearing system, which results in a shift 
ing of the perception of pitch as men 
tioned before. Lows, although heard 


sound strangely tlat and distorted, highs 


are piercingly shrill, wolf-tones in mid 
range cause discomfort, and the ears 
sometimes retuse to hear a short sound 
Which of these effects are due to the ear 
mechanism, the nervous system, or the 
brain the writer does not presume to be 
qualified to say. But the fact remains 
that auditory tatigue incapacitates a 
good tape editor. In that state he is 
incapable of exerting his skill or his 
judgment—sound to him then is a mean 
ingless jumble. When your hearing ex- 
hibits any of these symptoms, or a gen- 
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eral cloudiness of reaction like that ex- 
perienced when slightly drunk, stop 
editing. At least do not attempt then to 
create an artistic piece of work 

The study of auditory fatigue is worth 
your while if you intend to devote some 
time to editing, because it delineates 
the extremes of the normal limitations 
of hearing. Some of the errors of per- 
ceptions present to a great extent during 
auditory fatigue are present to a lesser 
degree during normal relaxed audition. 
The editor who knows how to do so can 
take advantage of these idiosyncracies 
both to lighten his labors and to per- 
form more artistically. 

One of the idiosyncracies of hearing 
has to do with the rapidity with which 
the ear can recognize a sound as a 
sound with a definite pitch. To para- 
phrase Will Rogers’ famous saying, “All 
we know is what we hear from the 
speakers.” Some years ago, when the 
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Fig. 1. When a 100-cps tone, for example, is 

cut at a 90-deg. angle, a click is heard at the 

beginning and end of the tone. This noise 

seems to decrease with increasing frequency of 

tone—probably due to more efficient masking 
at higher frequencies. 











= — A 


Fig. 2. When the 100-cps tone is cut at a 45- 
deg. angle, no click is heard 











first tape editing block was designed 
by the writer, the cutting slot was ar- 
ranged on a diagonal. A sales engineer 
for one of the tape manufacturers saw 
him using it and inquired the reason 
for the diagonal cut. It was explained 
that this cut produced the least noise 
at the splice from too abrupt beginnings 
and ending of sounds 

The diagonal cut has since been 
adopted by everyone using tape (with 
the exception of editing non-audio 
markings) because it reduces the pos- 
sibility of causing transient sounds to 
be heard. There is a fairly definite limit 
in time to our perception of discrete 
sounds. There is also a definite limit in 
the slope of the wave f: ~ sound 
what is heard as sound with a musical 
pitch and what is heard as noise. We 
could all agree that there is such a thing 
as a natural sound—a sound that can 
be originated and propagated in a nat 
ural medium—and an unnatural sound 
which could not exist in nature. Sounds, 
in nature, rise and fall more or less 
gradually. Artificially steep wave fronts 
do not seem to exist 


mt 


Naturalness of Sound 

For as long as humans have existed, 
we probably heard natural sounds. 
Since our sense of hearing is intimately 
connected with the brain and our think- 
ing is controlled by memory—whether 


recent, old, or inherited—we cannot con- 
ceive of a sound that is not natural. 
(Have you never been frightened by a 
strange sound?) When we “hear” a 
sound that is too short for mental recog 
nition, or too short for our nervous sys- 
tem to react to, we hear noise. Our 
hearing cannot, or will not, receive as 
sound with definite pitch the sharp 
wave-front caused by the sudden onset 
of an oscillator tone, for instance. When 
tone is keyed on or off we hear clicks. 
You have all experienced that. If we 
record a steady 100-cps tone, and then 
cut it at a 90-deg. angle and insert 
quiet tape before and after it, we hear 
“clicks” or noises when the tone begins 
and when it ends (see Fig. 1). The 
“clicks” are not on the tape, they are 
in the hearing, and they are there be- 
cause of the time factor of pitch per- 
ception. Therefore, do not cut any 
sound abruptly, but cut it at an angle, 
as in Fig. This applies especially to 
background sounds, but any sound 
should be edited so that it sounds 
natural—gradually rising and gradually 
dying out. (This is true even of pistol 
shots. If a pistol shot is simulated so 
that there are unnatural transients at 
the beginning and end, it will not ring 
true and will have distorting noise at 
its start and finish.) 

It is very difficult, in comparing the 
theory of hearing with experience, to 
come to a definite decision as to the 
length of time necessary for recogni 
tion of sound. Stevens & Davis, in 
“Hearing,” published by John Wiley & 
Sons, mention that recognition of pitch 
at the mid trequencies can be effected 
in one hundredth of a second, with the 
time increasing both at low and high 
frequencies. Of course, recognition of 
complex sounds will vary according 
to what is the dominant band of fre 
quencies, what its level is, how much it 
is masked, and so on. From the stand- 
point of a practical editor, absolute 
rules are not needed; as long as he 
knows the causes and effects and can 
apply the needed cure. 


Persistence 


The persistence of the sensation of 
hearing is analagous in some respects to 
the persistence of vision, but it 1s no- 
where near as long in duration. It there 
were any marked degree ot persistence 
in hearing, it would have to be due, 
partially at least, to less than critical 
damping of the hearing mechanism 
itself. Common-sense, as well as theory, 
tells us that the ear is an extraordinarily 
well-damped piece of apparatus. How 
else could it analyze complex waves, 
as it does, if this were not so? 

Many investigators, as far back as 
Helmholtz, have tried to measure the 
persistence of the sensation of hearing 
It has been reported, by Drs. Stevens 
and Davis (loc. cit.) that a tonal sensa- 
tion takes almost 0.14 seconds to die 
out after stimulation stops. The writer 
cannot dispute this conclusion experi 
mentally, but the work he has done in 
editing leads him to believe that, for 


[Continued on page 50] 
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Universal Amplifier for 
Magnetic Tape Record 


C. G. McPROUD 


er 


Part 1. The description of an amplifier which combines the ability to serve 
in professional applications as well as to work with a conventional home 
music system, and in addition, it doubles as a broadcast remote amplifier. 





BOUT filteen years ago, the writer 
acquired an urge to have a broad 
cast remote amplifier —for some 
reason which still remains obscure—and 
a number of futile starts were made to 
fulfili that desire. An extremely small 
unit which would be quite flexible was 
contemplated but was never built in 


that form 
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Fig. 2. The amplifier 


in its carrying case 
with the portable 
power supply, and 
the recorder for 
which it was de 


signed 




















e unit xing tv microphones, and 
feeding a lanced line through a 6-db 
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Fig. 3. Complete schematic of the amplifier chassis. Equalization for recording is furnished by a 
passive equalizer mounted in the recorder case. For use with this amplifier, the playback head 
must be shunted with a 33-ohm resistor 
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PARTS LIST 


10-10/450, electrolytic 
10-10/450, 10/25, electrolytic 
009 ui, mica 


05 uf, paper, 600 vy 

0.25 uf, bathtub, 400 v. 

0.1 ut, 600 v. 

0.5 pt, upright can, 600 v. 

Ol wf, paper, 400 v. 

02 uf, paper, 400 v. 

Dial light, #291, 0.17 a, 2.9 v. 

NE-51 Neon glow lamp 

Cannon XL-3-13 receptacle 

Switchcraft 12A jack 
Amphenol 91-PC3F receptacle 

Switchcraft 11 jack 

Jones P-306-AB plug 
20—0— +3 VU meter, G. E, 

Amphenol 91-MC3M, on 6-ft. 
3-wire cable 

Jones S-306-FHT, shorted 
between terminals 2 and 4 

7500, 14 watt 

10.0 meg, '2 watt 

82,000, Y2 watt 


1800, 14 watt 


0.25 meg, IRC Type DCF 
0.47 meg, 1 watt 
0.25 meg pot, Ohmite CA 2541 
3.9 meg, watt 
0.1 meg, 1 watt 
0.1 meg, watt 
47,000, 1 watt 
1000, watt 
56,000, 1 watt, 5% 
68.000. 1 watt 
0.47 meg, watt 
SOU watt 
56,000 watt 
27,000, 1 watt 
12,000, 1 watt 
1 watt, 5% 
watt 
watt 


100, watt 
820, 44 watt 
620, % watt, 5% 
390, 42 watt 
3.3 ohms, % watt 


a Mallory 3143] switch 


Stromberg Carlson 172-A key 

Switchcraft 203 push buttor 

Mallory 3126] switch 

Input transformer, 30: 150,000 
hms ; Western Electric 
1D-95495 

Output transformer, pp plates 
to line, 20,000: 600 ohms; 
ADC 315B 
AU 


TRANSFORMER SUBSTITUTIONS* 


Make 


Chicago 
Peerless 
Stancor 
Triad 


it 


rmers meet 


necessar! 
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as to terminate the amplifier, when used 
as a remote unit, and connect the moni- 


TO TALABACK OR 
toring headphones to its output for re- ae 





hearsal and level setting; or to connect 
the phones across the line to receive 
cue from the station on a remote job; 
or to connect the amplifier to the line 
through the 6-db pad with the head- 
phones monitoring the output. Another 
switch was connected so as to permit 
monitor 





ng of the radio program to be 
recorded — when using the amplifier 
with a home system—direct from the 
input, rather than from the tape 








Circuit Description 





rhe completed amplifier, shown in 
Fig. 1, was built in a case which is ex- 
actly like several audio test equipment 
units used by the writer, and which hap 
pened to be available. It is a trifle too 
small for ease in construction—measut 


ing 842 in. wide, 8 in. deep, and 5% in 
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Fig. 4. Block schematic of the amplifier for the three positions of the selector switch 
SW _q: and when connected for reverberation. When connected to a home music system 
J. is shorted so the unit is out of the circuit when the selector switch is at NOR 
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It’s Positive Feedback 


WARNER CLEMENTS* 


The use of Positive Feedback to nullify the effect of voice-coil imped- 
ance was first presented in these pages by the author, who takes issue 
with a succeeding article on the same subject. He states his case clearly. 
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The writer’s original article recom- 
mended using enough negative feedback 
to more than cancel out the increased 
distortion due to the positive feedback. 
In a sense, then, the article was calling 
for more negative than positive feedback 
and would seem to have been clear 
enough on this point. But to say that 
‘net” feedback is always negative under 
these circumstances is not quite correct, 
is will be 

The clincher is that negative feedback 


shown 





Fig. A. Convenient means for applying positive 
current feedback along with negative voltage 
feedback. (Fig. 2 from Childs’ article.) 


N THE AvuGustT 1951 issue of J there 
appeared an article by this writer de 
scribing circuit for obtaining 
vastly improved loudspeaker damping 
More recently, the February 1952 issue 
carried an article by Ulric J. Childs dis- 
cussing the circuit further. While Childs 
iwreed on the general merits of the cir 
cult, at several points his findings were 
it variance with those of the writet 
Some divergence was to be expected. By 
mparison with more conventional feed 
back arrangements which have been in 
Imost universal use for many years, 
this one is virtually unproved and un 
tested. Unfortunately the issues which 
Childs raised are vital and fundamental 
ones. It is the purpose ot the present 
article to try to reconcile the conflicting 
findings to everybody's satisfaction ; and 
in so doing to cast additional light on 
the principles that govern the operation 
circuit. It will not be 
to study mathematics presented in 
sar ¢} 


] 
nis 


ot the necessary 
thread of the argu 
ment 

Figure 2 oi hilds’ 
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of the original article, 
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Fig. C. Equivalent circuit used by Childs to 
establish point of oscillation. (Fig. 3 from 
Childs’ article 


for the 
circuit 


formulas 


necessary at all 
the 
shows 


is not really 
operation of 
Figure B 
applicable to a non-feedback amplifier 
(Of course, if the amplifier were en 
closed in a “little black box” no 


re neralize d 
circuit and 
m 


one 


would know from the outside whether 
or not some inverse feedback had been 
sneaked in; the formulas would still be 
applicable using measured gain and out- 
put resistance. ) 

Perhaps the most important point at 
issue is the possibility or impossibility of 
perfect loudspeaker damping. The ques- 
tion is a fascinating one from a theo 
retical standpoint. But more than that, 
it is of immediate practical importance: 
to the designer or constructor who wants 
to know if, in increasing R,, he can pos 
sibly go beyond the setting representing 
best damping. 


“‘Perfect’’ Damping 


Let it be understood that here and 
throughout the article when we speak 
of “perfect” damping we mean “theo 
retically perfect.” In actuality damping 
cannot be 100 per cent perfect for the 
reason that there is no such physically 
realizable thing as a lumped circuit con 
stant 

Childs bases his proof that perfect 
damping is impossible on his Fig. 3 cit 
cuit which is here given as Fig. C. He 
considers the voltage ratios in the cir 
cuit and states that under the condition 
that R, equals the minus of F,, the cit 


| ontinued on page O/ 
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Fig. B. Arrangement showing negative feedback is not essential to speaker damping 
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Qurther Discussion on 
Positive Current Feedback 


ULRIC j. CHILDS 


Presenting his side of the case, Mr. Childs offers proof—in the form 
of measurements—of his previous position on Dynamic Negative Feed- 
back, with a gradual approach to the original premises of Mr. Clements. 


OUDSPEAKER DAMPING is an 
tant subject to the audio 
and to the discriminating 

alike, whatever method 

achieve it. In view of that 

greatly indebted both to 4 

ing and to Warner Cle 

ing the interchange of v 

clusions between the 

ently involved, with articles by 
this issue 

Considerable thought and experimen- 
tal investigation have on in the 
writer’s laboratory between his last ar 
ticle and this one, with results that tend 
to agree in principle with those of Mr 

Clements but differ in so important 

details 
To begin at the beginning, it must be 

acknowledged that the motional imped- 
ance Z,, Of a loudspeaker cannot be 
neglected and Clements’ Eq. (1) in this 
issue appears to be quite correct. Calcu- 
lations are of little value, however, unless 
the correct quantities are inserted. There 

doubt that 8 to 10 ohms is a 

“typical” figure for motional impedance 

throughout the audio range. If it were, 

many amplifiers would undoubtedly be 
able to approach and even achieve so 

called “perfect” damping, for which R, 

to Rk... and the only impedance 

absorbing power from the generator is 
the motional impedance of the speaker 
foth the writer's gation and the 
literature, however, appear to indicate 
that 7,, reaches a very low value 
bly lower than R it 
at least in the lower middle 
viously, if Z,, is very low at 
transmitted by the system 
attenuation 
Eq. (2) rises and amplifier instability is 
greatly increased (along with the nega 
tive regulation) at this frequency 
Approximately this same thought is 
expressed by Clements he 
that the Childs amplifier oscillated 
value 
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infinite baftl 
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shows lowest impedances 


within — the 
and 500 


impedance rises, as 


audio range between 200 
As frequency rises, 
Preisman,? 


cps 
is confirmed by who states 
“The output 
series with it exhibit essentially 
ductive and imped 
higher audio frequencies. The 
is the leakage inductance of the output 
transformer, plus that of the voice coil 
and the resistance is the apparent source 


stage and voice ct 


resistive ince 
inductance 


impedance as viewed from the sec 
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for this discussion neglect the 

put transtormer, the output st al 
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may 
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The handbook curve i peak ol 
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onant frequency, followed by a drop 
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Fig. 2. Calculated curves representing power 
delivered to Z,,, over a range from | to 6 ohms, 
for three values of amplifier resistance R 
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Fig. 1. Actual measured curves showing the motional impedance Z,.. for a typical speaker system 
(solid line) and the regulation of the driving amplifier ‘dotted line). 
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eutralizing Hum and 
Regeneration 


ARTHUR L. HAMMOND 


Describing a unique method for employing the noises and hum 
arising from a power supply to cancel themselves out by applying 
them to a following stage in the correct phase and amplitude. 






































Fig. 1. Conventional R-C coupled circuit in 
which voltage divider action occurs between 
stages. 








c 
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Fig. 2. Equivalent circuit of amplifier shown 
in Fig. 1 


OLTAGE DIVIDER ACTION of typical 
Yori coupling circuits often 
produces a hum or noise voltage 
across the input of the succeeding am- 
plifier tube. Referring to Fig. 1, the noise 
voltage may include low-frequency oscil- 
lations (motor boating) due to unwanted 
feedback from the following amplifier 
stages, or it may include various ex- 
traneous noises arising from the power 
supply. The feedback action results from 
impedance in the power supply. Re- 
sistance-capacitance decoupling units are 
usually employed to correct this feed- 
back action, but the effectiveness of such 
units is reduced at very low frequencies 
and several components are usually re 
quired 
Several balancing schemes have been 
proposed for reducing these hum and 
noise voltages, but these methods usu- 
ally necessitate the difficult adjustment 
of several R-C components. Often the 
capacitances in such balancing schemes 
are large and costly, and the balance 
may vary appreciably with age due to 
change in value of the capacitors or 
the resistors comprising the balance 
network. 
The circuits to be described are stable 


* Signal Corps Engineering Laboratories, 
Fort Monmouth, N 
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and are not likely to lose their adjust- 
ment with time if high-quality resistance 
components are used. These circuits do 
not require capacitance components for 
balance, and may be made to eliminate 
regeneration at all frequencies. The 
amplifier performance is not affected by 
these circuits, which also permit ad- 
justment for the reduction of hum and 
foreign noises arising trom the filament 
supply. 

In an R-C coupled circuit, a portion 
of any hum or extraneous voltages aris- 
ing across the power supply output is 
impressed across the grid of the follow- 
ing vacuum tube, due to the voltage 
divider action of the impedances in- 
volved. In a conventional R-C coupled 
circuit, such as shown in Fig. 1, if the 
impedance of the coupling capacitance is 
is neglected, this voltage component e,; 
is as follows: 

. 5 > 
‘, TK, 

e, 7, R, 

+R) (1%, 4 R, + Rr) 


P 9 P 
is the plate resistance of the 


(r 
where rp 
preceding tube, A’, is the load resistance 
for the preceding tube, and R, is the 
grid return resistor for the succeeding 
tube. For pentode tubes this component 


may be large. The above re- 
lation assumes perfect filtering of the 
screen supply, because otherwise the 
screen will complicate the relation by 
acting as a control grid for the compo- 
nent present in the high voltage supply. 

Figure 3 illustrates a circuit employ- 
ing a transformer and Fig. 5 illustrates 
a circuit employing a vacuum tube to 
secure approximately 180-deg. phase 
shift necessary for reducing the noises 
or feedback voltages introduced by the 
input coupling networks. It is desirable 
to employ negative feedback in the am- 
plifier to ensure constant phase shift 
over the desired frequency range and 
to maintain constant output regardless of 
changes in the tube characteristics. In 
an analysis of the circuit using an audio 
transformer, the power-supply source 
may be considered as a constant-voltage 
source due to its relatively low imped- 
ance, and therefore voltage amplification 
by transformer action is possible. An 
analysis for the transformer method of 
securing the desired 180-deg. phase shift 
and voltage amplification will be given 
later. 


voltage e, 


Analysis 
By the superposition theorem, the cur 
rent flowing at any point in a linear net- 
[Continued on page 53) 














Fig. 3. Typical R-C coupled amplifier with correction network—consisting of C:, T., and two 
potentiometers—arranged to provide cancellation voltages to grids of succeeding stages. 
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Sensation in Bass! 


FOLDED-HORN CORNER ENCLOSURES 


Klipsch-Licensed Corner Horn Loading employs 
the walls of the room as an extension of the 
reproducer—assures one full octave of added 

bass range with unprecedented efficiency. 
Provides direct front radiation of high 
frequencies. Achieves smoother, cleaner, 

over-all musical balance. Authentically styled 

in fine veneers with lustrous hand-rubbed 

finish. Amazingly compact and moderately priced. 


The BARONET. Designed for 8” speakers. Re- 
sponse down to 35 cps. Conservatively modern, 
with graceful sloping front. 2342" high, 1412” 
wide, 10'2" deep at top, 14” deep at bottom. 
MAHOGANY. Cabinet only. ‘ist Price. .$59.50 
BLONDE. Cabinet only. List Price 


The ARISTOCRAT. Designed for 12” full 
range speakers or for separate 2-way systems. 
Unusually smooth reproduction down to 35 
cps. 29%" high, 19” wide, 16'2" deep. 

MAHOGANY. Cabinet only. List Price.$ 99.50 
BLONDE. Cabinet only. List Price. ...$106.00 


The ROYAL. Designed for 15” cooxial speak- 
ers or for separate 2-way and 3-way systems. 
Laboratory flatness + 5 db down to 30 cps. 
37” high, 20'2” deep, 23%” wide. 

MAHOGANY. Cabinet only. List Price. $180.00 
BLONDE. Cabinet only. List Price... .$190.00 








800 CPS SEPARATE 2-WAY SPEAKER SYSTEMS 


Super-Efficient Bass Combined with New Principle of High Frequency Dispersion 


. 

ARISTOCRAT 1. includes E-V Model 
108 Standard 800 cps Separate 2-Way 
Speaker System, completely wired and 
installed in ARISTOCRAT folded-horn 
corner cabinet enclosure. 29%2" high, 
19” wide, 16'2" deep. 

Complete, in Mahogany. List. .$265.00 
Complete, in Blonde. List... ..$271.50 


ARISTOCRAT Il. Includes E-V Model 
111 Deluxe 800 cps Separate 2-Way 
Speaker System, completely wired and 
installed in ARISTOCRAT folded-horn 
corner cabinet enclosure. 2912" high, 
19” wide, 16'2" deep 

Complete, in Mahogany. List. .$359.50 
Complete, in Blonde. List... ..$366.00 


ROYAL If. Includes E-V Model 114 
Super 800 cps Separate 2-Way Speaker 
System completely wired and installed 
in ROYAL folded-horn corner cabinet 
enclosure. 37” high, 23%" wide, 20'2" 
deep. 4 

Complete, in Mahogany. List. .$465.00 
Complete, in Blonde. List $475.00 


Model 108 Standard 800 cps Sep- 
Grate 2-Way Speaker System. 
It consists of 12BW-1 L-F Driver, T-10 H-F 
Driver, 8-HD Diffraction Horn, X-825-1 
Crossover Network, flat baffle board and 
AK-1 Accessory Kit of mounting hard- 
ware. 27” high, 18" wide, 12's" deep. 
List Price, less cabinet ...$160.00 


Model 111 Deluxe 800 cps Separate 
2-Way Speaker System. Consists of 
12W-1 L-F Driver, T-25 H-F Driver, 8-HD 
Diffraction Horn, X-8-1 Crossover Net- 
work, flat baffle board and AK-1 Acces- 
sory Kit of mounting hardware. 27” 
high, 18” wide, 13'2" deep 

List Price, less cabinet... . $255.00 


Model 114 Super 800 cps Separate 
2-Way Speaker System. Consists of 
15-W-1 L-F Driver, T-25 H-F Driver, 8-HD 
Diffraction Horn, X-8-1 Crossover Net- 
work, AK-1 Accessory Kit of mounting 
hardware, and flat baffle boord. 33%" 
high, 22'4” wide, 13’ deep. 

List Price, less cabinet : $285.00 





RESEARCH-ENGINEERED Send Now for Bulletins! 


HI-FI SPEAKERS AND SYSTEMS 
MICROPHONES 
PHONO-CARTRIDGES 

TV SELF-TUNING BOOSTERS 
TV DISTRIBUTION SYSTEMS 


NA 


Export: 13 E. 40th St., N.Y. 16, U.S.A. Cables: Arlab 
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DESIGNER-BUILDERS Of custom sound systems, the 
writers often work with a very small budget. This 
stifles many an effort to create a form in color and 
material satisfactory to a particular individual. When 
equipment substitutions cannot be made, the compromise can 
he only in the cabinetry or the housing of the system. Still, 
like all problems, there is one satisfying solution—in our 
case, look for an architect-customer 
Here's a person with an awareness of unfamiliar materials 
Further, his ideas on their uses are often far more varied and 
flexible. This happy realization came to us when we saw 
how one architect had packaged his sound system in a manner 
complementary to the rest of his home and of materials we 
had seen only in laboratories 
The most obvious compliment to the designing talents of 
this customer is the picture of the unit iself, which appeared 
last month on the cover of A, and as repeated in reduced 
size in the photograph above. An attractively simple, func- 
tional complement to the room's other furnishings, and fully 
commensurate with the quality of sound reproduction, it is a 
surprising combination of wood and metal. The unit contains 
the 20-watt amplifier, its remote controls, tuner, and—under 
ts plastic cover—the record changer. The speaker is in an- 
other part of the room (though still facing the best listening 
sections ) in a six-foot high bookshelf constructed of the same 
wood planks and aluminum rods 
Surprisingly, the complete unit is sturdier than a compar- 
able wood cabinet, the rods being locked together with alumi- 
num connectors of a type used on medical and photographic 
equipment. A screwdriver is the one assembling tool required 
rhe audio equipment is mounted on H-shaped frames stand- 
ing on the lower shelf of the enclosure. That enclosure uses 
metal grill work at either end, providing better heat dissipa- 
tion for the amplifier and tuner than any other arrangement 
we've known 
Here, then, is an outstanding example of what we consider 


* The Electronic Worksh 351 Bleecker St., New York 14, 
? 


\ 
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On a Budget 


Jay Carver* and Cliff Howard* 


A low-cost “housing” created by an architect who 
wanted his sound system installed in a mounting 
of unique—yet practical—design. 


an ideal sound system. Its components are among the finest 


available today. Their arrangement is a practical one. The 
system housing is exactly as the customer wanted. And with- 
out any great knowledge of audio equipment, he well demon- 
strates his understanding of the three major problems of 
housing any type of equipment—heat dissipation, accessibility, 
and availability for maintenance. (We recently checked over 
the entire system and the job required minutes rather than 
hours of our serviceman’s time.) Budget requirements, of 
course, were extremely important in his final choice of form 
and materials. All of which pretty well describes anyone's 
reasons for housing his own sound system—lack of money, 
experience in design or related fields, perhaps a refusal to 
accept the mundane expressions that characterize much of 
today’s production furniture 

\fter the decision to build, the next choice was one of 
materials. The determining factor was matching the existing 
room designs and colors. In this particular home, extremely 
large tables serve also as work spaces, so they are natural- 
finish wood slabs mounted atop black-painted sawhorses. The 
other pieces are representative of the best in furniture design 

simple of construction, beautiful of form and finished to 
display the beauty of the woods used 

But the bookcase—at least until the sound system appeared 

was one of the dominating features of the living room. Its 
shelves are two-inch maple slabs, mounted on the same type 
of scaffolding as the sound unit. That design was obviously 
the most practical to be found for that home for a number of 
reasons. For shelving, any fine wood would do. The scaffold 
ing can be extended in any direction, with only a screwdriver 
and more tubing needed. No expensive cabinet-making re 
quired, just a careful carpenter to cut the shelving and finish 
the edges. And, though we haven't as yet priced the connec 
tors, we're certain that a dollar can buy two or three. As for 
the tubing, aluminum is the lightest of the usable metals and 
the best worked. Unfortunately, there is currently some short 
age of this metal. But fortunately, this design isn't necessarily 


[Continued on page 52 


A simple framework of rods held together by means of adjustable connectors serves to provide 
the builder with unlimited design possibilities in housing his home music system. 
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STROMBERG-CARLSON 
Gusha e Yortey Cann Ot 


WIDE RANGE*+ HIGH FIDELITY 


NOW, for the first time. a quality manu- Colter Cour Manel 
facturer tailors High Fidelity equip- AM-FM Tuner 
ment to the whole market of home music 

lovers. Stromberg-Carlson’s“Custom Four 


Hundred” line is backed by more than 





fifty years of audio engineering experience 

years which have seen such pioneering “firsts” as the 

development of FM and the incomparable Acoustical 
Labyrinth—still a Stromberg-Carlson exclusive! To the ilies Gaus: Mcadoedl 
man who knows electronics, this brand name is_ the Amplifier, 10w & 25w 


unchallenged Finest. 


But Stromberg-Carlson realizes that 
“Hi Fi” has passed beyond the skilled- 
hobbyist stage—has become the fastest- 
growing trend in home entertainment 
since television swept the country. There- 


fore the “Custom Four Hundred” line is Custom Four Hundred 


Gorrard Changer 
also available as a complete packaged installation for 
those non-technical home owners who are still looking for 
perfection in home music. Only demonstration can fully 


show the quality of the new line—and the Electronic 


Parts Show is the locale of the first such public showing. 


Don’t miss it! 


1 COMPLETE LINE 4 COMPLETE OUT- 
for the Audiophile, who : FIT for the Music Lover 
wants to select the com- who wants to buy it as Custom Four Hundred 
ponent parts and install —: a “package” and have aera Speoker ” 
them himself his dealer install 


PLUS A CHOICE OF CABINETS 
FOR CUSTOM INSTALLATION 


DEMONSTRATION EXHIBIT «© STROMBERG-CARLSON 


Conrad Hilton Hotel + Rooms 619A and 620A Sound Division « Rochester 3, New York 
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Cabinet Design for 


Hi-Fi Systems 


Jeff Markell* 
Fig. 2. Same basic cabinet as that of Fig. 1, but 
with a different design treatment which pro 
vides for considerable record storage 


A frank and thorough discussion of the design aspects of cabinets i a 
for housing the elements of a high-quality nents will be news to no on¢ 
home music system. 


a. Changer 
b. Tuner 
c. Amplifier 
d. Speaker 
voice be ly c: bn aon cnamy. th amnnlibel 
answer is, of course, a hi st : vl assis whicl clu 
It would seem reasonable te preamplifier and power supply In others 
that, if we can deal succes 1] \ th ’ manv as three separate chassis n 
1umerous problems involved in used. In such cases the preamp, be 
structing systems for high-fidelity s cause of its controls, must be considere 
reproduction, it should not | , liffi- a separate component tor cabinet ce 
sign purposes. However, since powet 
supple s do not have ” adjusted fron 
the control inel, they can be lur 
with amplifier 
C} 


cult to house this systen 
presentable fashion Bas 
house your equipment 
ways only. You can eithe ] 
the dwelling unit, or 1 “A build 1 sip ee oe X - ang cle 
; sa gest single components in terms of 
vic volume required tor mounting 
It is the purpose of the present cu cluding speakers, of course, which 
on to deal only with the nitur abi- quire a separate liscussion ). Because 
of installation for the reaso its depth, the changer is generally 
installation ire n ssaril determining . ! " 
| , thinet dept! 
upon the character of the dwell board will be “ 
' urrently popular 


illow sufficient root 


«al 
piece of furniture around cul 


t involved 
he sidered in vener 
Fig. 1. Simple design for housing all the neces crea In gene 
sary components except the loudspeaker. All i launching 
figures are original designs by the author | 


ecords and access to controls. 
The changer mou , boar 

generally be fixed at a height of approx 

construction mately 30 in. or more above floor level 

: in order to ave | for stoopi 

had the things first by noting the components te It should be moun 1 no higher than 48 


sth tl 
th 


one time . would seem 


: n., but 
living - . 
t immediately 

plywood st: 

closely resembics « hing | I 

t block of fir plywood stained ma 3. Expanded cabinet design which provides for the speaker in addition to the other 
iv. When rsory inspection has necessary components 

1 that 

concel 
* manual 


certain t 


riend he 1 

fidelity system 
In all probabil 

portunity 


to whether 
le that 





\ 





pared from a paper given a 
nual Convention of the Audi 
Society, Nov. 3, 1951 








Increasing the over-all size by the addition of book and record shelves and a section which might be used as a bar provides a fairly 
A more conventional design than that of Fig. 4, and yet providing for all of the necessary elements 


plus a desk or storage unit 


Fig. 4 (above 
complete entertainment center. Fig. 5 (below 


mounting currently 
available chang i ! Allowance rently available 
above the mounting board for lid-open ers most popular 
ing enclosures c is little as 6 in., it comfortabl 

erably 


but door-opening or drawer-opening en- | | rather 
‘I ‘ appreciably aller 


tly practic il 
} } 


+! ( wmvet 


closures should allow an ras ts 
above the moun ] ] y n. rather tl > sma 1 u while other 
to 9 in. to perm: 


and removal of record 


insertion 


Radio Tuners and Amplifiers 


Tuners for high-fidelity systems ‘ . ven t \ \ in about 
generally AM-FM t : enclost | lial at t a i llow for the 
behind the control panel measuri 
17% «12 10 in. ins ill suffice 
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Equipment Report 


Heathkit WA-Al 
Williamson-type Amplifier 


ASILY THE MOST economical way to ob- 

tain a high-quality amplifier, the 

Heathkit WA-Al main amplifier and 
power supply in combination with the WA- 
Pl preamplifier measures up to the per- 
formance requirements for a_ satisfactory 
home system. 

The complete amplifier includes a con- 
trol unit and preamplifier which is 2% in. 
high, 1014 in. wide, and 7% in. deep, and 
which connects to the main amplifier by two 
cables—one which provides plate and fila- 
ment power as well as the a.c. leads to the 
power switch, while the other is a co-axial 
lead for the signal. The preamplifier uti- 
lizes the two halves of a 12AX7 or 12AY7 
in a conventional equalized feedback ar 
rangement with two turnover frequencies— 
400 and 800 cps, labeled on the control panel 
as LP and 78 respectively. The second tube 
in the control unit provides sufficient gain 
for the tone controls. 

A total of five controls are employed- 
turnover frequency for magnetic pickups, 
a selector switch with three positions (mag- 
netic, crystal, and radio), a volume control 
combined with the a.c. switch, and separate 
bass and treble tone controls. The amplifier 
is supplied in kit form, and requires some- 


where around four to six hours to assemble 

The selector switch is so arranged as to 
short out the radio and crystal inputs when 
playing records with a magnetic pickup, 
thus silencing the tuner completely without 
any further switching. Bass and treble tone 
controls are non-interacting, and the curves 
provided work out well from the listening 
standpoint. 

The power supply and the main amplifier 
are on similar chassis, 54x11, and the 
maximum height is 7 in. The output trans- 
former is a special unit made by Peerless 
for this application, and the power trans 
former and filter choke are both Chicago 
Transformer products. The circuit of the 
main amplifier is essentially identical with 
the now-famous Musician’s Amplifier, first 
introduced in .E in November 1949 


SIGNAL INPUT VOLTAGES 
for 1-watt output 
1000 cps, volume control maximum, tone 
controls ‘‘flat.’’) 
Input Voltage 


Mag. PU, 78 .0024 
Mag. PU, LP .0028 
Crystal D8 
Radio 08 


Response and distortion curves for the Heathkit Williamson-type amplifier (left) and the com- 
plete schematic of the three sections (below). Note a.c. outlets on both preamp and power 
supply to provide for tuner and phonograph turntable. 
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a quarter 
century 
of leadership 


ensen 


... foremost in 
adi anced design 


loudspeakers 


JENSEN MANUFACTURING COMPANY 
Division of The Muter Company 
6603 S. LARAMIE AVE., CHICAGO 38, ILLINOIS 


In Canada: Copper Wire Products, Ltd., Licensee 
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in sound... 


Jensen celebrates its Silver Anniversary 
this vear with an outstanding series 

of loudspeakers for high fidelity sound 
reproduc tion...loudspeakers of unpre 

cedented importance to everyone seek- 

ing the finest quality attainable today. 
Phey are described in a comprehensive 


Brochure (publication date May 15) 


which will be sent free on request. 


See and hear Jensen's finest loudspeakers at the 
fudio Fair in Chicago, May 23-24. Conrad Hilton 
(Stevens) Hotel. Plan to attend the free “Jensen 
Silver Anniversary Sound Theatre.’ Tower Room, 


featuring the “ Reproducer of the Future 





NARTB Conference and Exhibit 


Broadcasters meet in Management and Engineering Conferences with television stressed 
by both groups. Convention marks 30 years of association for betterment of the industry. 


rH GOOD FELLOWSHIP and a general Because of the strong slant t rd tel its keep by being demonstrated throughout 
spirit of anticipation of better years vision, the papers preset it t echi t exhibit. RCA’s new fine-groove trat 

e ° r4 | . } ; + rh , irntal Dr \ ] ' > 
ahead. the 1952 Convention of the al sessions offered litt n 1 t scription 1 ible provides a specialized 


> udio Tl 1 "1 } pat S yn co nion pi © stand ( nealels \ } 
National Association of Radio and Tel uudi ! ! | ! al lece t tandard m ls, wit 


Broadcasters showed a considerabk 


audio that given described lines of d atut h make for easier 
5-rpm records. Mag 
I ¢ stud ) d the 1 a 

Norbert Jochem, chi » engineer of which permit the use of 10-in. reels on the 


wement over the previous two mee 


; 1 ¢ ni r y nd 
¢ *sTiInec t nd el € 1 ‘ Lins ” na 
€ , 


demonst ew “ears 


e onlooker would immediately recog 

1 more optimistic outlook this year esented < standard model—to broadcasters for the 
than was apparent in either 1950 or 1951 of amplifiers and power supp! hich cat and Gray Research and Develop 
be used as building bloc! ) ) nent ompany exhibited a_ professional 
speech input equipment for f all uckup arm in the audio line along with a 
sizes. Performance and com ¥. mor k n the TV equip- 
been combined in hi 1 - 


Gates Radio Company, 


nd all who attended came away feeling 
that new life had been injected into the 
rganization. The long-anticipated lifting 
the freeze was expected momentarily 
he convention was followed on April 
fficial order of the FCC which lu shelves 
iod during which no ap n a standard rack panel 
licenses were accepted John Hilliard, chief engineer oi te S OST WINERY ASEH, PROFESSICNAL Jar BECORDLE 
Lansing Corporation l it 
of plug-in cons 
amplifier and 1 
tained within t 


an installation, no 


Ower-s 
he console itse 
additional 
required, and while several 
rangements of equipment 
ial units can be built re 
ir applications 


In the equipment exhibi 


< 
} 
I 


as usual—took the spotlig! 
played a new console 
less than a_ thousand 
Stancil-Hoffman Minitape 


Top to bottom: part of Magnecord’s exhibit, 
which included a binaural demonstration 
Mississippi broadcasters Cy Bahakel (left) of 
WKOZ in Kosciusko and Charles W. Holt of 
Top to bottom: the Altec console, Ampex'’s The Gray transcription arm, above, and Gates WHSY in Hattiesburg learn about the Minitape; 
new console recorder, and Federal Telephone Wally Karrick with one of the new plug-in Presto’s medium-priced console recorder; and 
and Radio's impressive end-of-corridor exhibit amplifiers RCA’'s new fine-groove transcription turntable. 
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HARVE 


STEVENS 


500-D 
DIRECT DRIVE 
AMPLIFIER 


The first commercial amplifier without an output transformer. 
High damping factor. Frequency response: = ‘a db 20-70,000 
cps. Distortion less than ‘2 of one percent at full 20 watt output. 
Phase shift less than 15 degrees at 20 cps. $135.24 Net 


The 5106AX, a new 500 ohm voice coil co-axial speaker. The per- 
fect companion for the 500 D Amplifier. SPKR — 5106AX. 
$131.57 Net 


THE 


BOGEN 
BATON 


A complete high fidelity omplifier 

system consisting of Model HO1O 

All-Triode Main Amplifier and 
Model RXPX Pre-amplifier and Remote Control. Main Amplifier 
provides peck 25 watt output with .3 of one percent distortion at 
10 watts. Frequency range at 10 watts is = .2 db, 10-20,000 cps. 
and * 1.8 db, 10-50,000 cps. Pre-amplifier has inputs for AM, 
FM, TV and All Popular Phonograph Cartridges. Remote Control 
has 25 foot single cable connector to main amplifier and inde- 
pendent controls for power, volume, bass, treble and pheno turn- 
over frequencies. UL approved. Complete with Tubes and Remote 
Control, Pre-omplifier. $147.15 Net 


ezah 


THE NEW 
MAGNECORDette 


A Distinctive, Professional 
TAPE RECORDER. Designed 
and Priced for the Home! 


RECORDING SPEEDS: 15 inches/ MOTORS: Synchronous 117 V 60 


sec.,or 7% inches/sec. interchange 
able. (No tools required.) 
REWIND SPEED: Full 7% inch ree! 
(1200 ft. of tape) rewound in ap- 
proximately 40 seconds 
FREQUENCY RESPONSE: At 15 
inches/sec.: from below 50 cps. to 
15 ke = 2 db. At 7% inches/sec.: 
50 cps. to 7 ke + 2 db. when the 
proper equalizer for the specific 
speed is used in the omplifier 
FLUTTER: Mox. 0.3%. 


cycle AC drive motor. Shaded pole 
motor for rewind. 

POWER REQUIREMENTS: 117 
mod 60-cycie single-phase AC 70 


DIMENSIONS: 12%" b x 20%" 
WwW x 16" 
PANEL: : grey hammered 


finish. 

BIAS OSCILLATOR: Built in. Uses 
single |2AU7 tube. 6.3 ot .3 amps 
ond 300 V at 40 mo supplied from 
omplifier. 


Simple to operate, beautiful to own, professional in quality 
you'll be proud of your new MAGNECORDette. In stock for im- 


mediate delivery 


$385.00 Net 


10'/2-INCH REEL ADAPTER MECHANISM 


Can be attached simply 
and easily to ali MAG- 
NECORD and MAGNE. 


for the finest in 
sound equipment 


“Wireless” 


VOCATRON 
INTER-COM 


talk and listen. 
Ideal for homes, offices, stores, factories, farms, etc. Weighs only - 
3% pounds. AC-DC operation. 


No wiring needed. Just connect to power-plug . . . 


$79.50 per pair of listen-talk unit. Extra units, $39.75 ea. 


JENSEN 


RP-302 HIGH 
FREQUENCY UNIT 


Makes a 3-Way System 
From Your Present Co- 
axial, or a 2-Way from 
@ Singie Unit Direct 
Radiator. 


This compact “super 

tweeter” originated in the h-f channel of the famous Jensen 
G-610 Triaxial. Mokes on excelient “top end” for custom-built 
multi-channel systems. No installation problems. Simple to mount. 
Provides smooth, clean highs from 4,000 to approx. 18,000 cycles 
with extremely low distortion. Model RP-302 $32.93 Net 
JENSEN A-402 CROSSOVER NETWORK. Designed for 4,000 
cycle crossover. Ideal for us» with RP-302 and your present 
speoker system. Full 180 degree constont-resistance type. Im- 
pedance, 16 ohms at input and outputs. $6.61 Net 


WEATHERS 
Variable-Capacitance Jes 
FM PICKUP ; 


Tracks at a stylus pressure of only 
one gram when mounted in a good 
orm. Can be installed in Webster 
changer in ploce of present coart- 
ridge with stylus pressure as low 
as three grams. Record weor vir- 
tually non-existent. Frequency re- 
sponse is 20 to 20,000 cycles. 


a 
- 


W-202-T . . . Cartridge set with truncated sopphire stylus for 
all microgroove and standard 78 rpm records $38.50 Net 
W-202-1M .. . Cartridge set with 1-mil sapphire stylus for 45 
cad 33% records $37.50 Net 
W-202-3M . . . Same with 3-mil Stylus for 78 rpm records 
$37.50 Net 


W-22 .. . Power Supply $14.50 Net 





CORDette Professional Tape Recorders. Com- 
plete record playback, rewind and high speed 
forward is possible with 10-inch reels. In 
stock for immediate delivery $35.00 Net 
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| HARVEY'S New Catalog of High Fidelity Equipment is NOW AVAILABLE! Write Dept. AS 


os 





NOTE: in view of 


ol! prices shown 
twbiect to change 


and 
ore Net, F.0.8., 
New York City, 


rapidly changing 
market conditions, 
ore 





tried writing record re 

y to my introductory 

evitable results 

ain't no end to record 

days (the one-man reviewer 

verwhelmed) and so I devote 
this to records rhis 
records with inci 

is definitely fav 

of our readers, space or no 
to those who are primarly 

* music, with good technical 

iry necessity, than to our 


space 


divided, in future 

of recommended 

but minus com 

to supplement the 

ws as below. We'll use the 
1e Situation seems to war 
satisfy the hi-h tans too, 

hy 


abilitie 





* Outstanding recorded sound for 
the type of music. © Close-to, sharp 
high Distortion shows up in 
highs. ‘ Flattish high end; needs 
boost LP playback 

Heavy, high-level cutting 
Live, rather distant pickup. ™ Hum 
n the recording From older 78 

* Weakish bass, will need 
st over normal LP playback 
Highs lacking 


ver norma 


riginals 
t 











Not-so-light Popular 


! Gershwin, Rhapsody in Blue; An American 
in Paris. Paul Whiteman G anon. orch., 
Leonard Pennario, pian Capitol P-303 
Gershwin, Rhapsody in Blue (condensed) 
Paul Whiteman G His Concert Orch. George 
Gershwin, piano. RCA Victor: 45: 27-0149 
Recorded April, 1927) 

* Curtain Time. Morton Gould G His Or- 
chestra. (8 arrangements 


Columbia ML 4451 
Here are the two st _ oe aie 


* 279 HW’. Fourth St 


New York 14,N.Y. 


32 


EDWARD TATNALL CANBY* 


More than an Earful 


Korngold by Korngold. Erich Korngold, 
piano; Austrian State Symphony, members 
f Austrian State Opera. Masterseal MW 46 

s another might 


s early yout 


ements 
t tly imitative 
t the 1s 
Musical, yet witl 
of Gershwin or G« 


later st 


He improv here 


The Seventeenth Century 


' Purcell, Timon of Athens (Musick for 
the Masque); The Fairy Queen. Orch. of 
L’Oiseau-Lyre, Lewis. Margaret Ritchie, sop 

Oiseau-Lyre LD-16 

‘ Purcell, Dido and Aeneas. Complete opera 
Stuart Chamber Orch. and Chorus, Gregory 
Period SPLP 546 


t isty 


harmonies, 
like Gilbert 


ula Few 


behind 
behind 


' Purcell, “‘Great’’ Chaconne in G (arr. 
Whittaker); Nine Four-part Fantasias; 
Fantasia upon One Note. Vienna Chamber 
Orch., Litschauer Vanguard VRS 420 
‘ Purcell, ‘‘London’’ Chaconne; Three-part 
Fantasias. Vienna Chamber Orch., Lit 
schauer Vanguard VRS 419 


tior t enough to her 
1 Purcell, King Arthur. Solo voices and 
chorus dir. Fritz Kramer 

Magic-Tone MLP 1006 


[Continued on page 34] 
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The lens makes or 
mars the picture, the 
reproducer makes or 
mars the music. 





The revolutionary new records are so true to the 
original that almost any pickup is bound to give some 
results .. . but—it takes a reproducer of the high- with the new Compesepiveted Andes 
est order, one sensitized to the nth degree ... a ee 
Chromatic Poly phase—to bring out every subtle shad- Never before such EAR-QUALITY, such 
ing, every nuance so essential to the real music of FAITHFUL REPRODUCTION, but... 
which these dises are capable. after all the reams are written about 
kilocycles and other laboratory data— 
when the chips are down—YOU and 
— —— oats oly YOU om Suite ian sounds oon 
and most pleasing. Therefore ... § 
cr ifany ee and HEAR POLYPHASE and—YOU be 
styli the judge. 
Write for editorial reprint 
. on POLYPHASE Principles 
Be sure to obtain a copy of PHONO FACTS 
from your distributor 





Special models for 


radio stations, includ- Lert A UDAK COMPANY 
— — 500 Fifth Avenue New York 36 


Creator of Fine Electro-Acoustical apparatus for over 25 years.” 


“T e a by Which Others , fudged and Valued” 
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THE mala 


AMPEX seairs 400-A 


MAGNETIC TAPE RECORDER 


SOLD AND SERVICED BY 


Audio & Video 


730 Fifth Avenue New York 19. N.Y 


Plaza 7-309] 


L™ RATURE describing this new portable equipment will be 
rushed to you as soon as we receive your request. 

AUDIO & VIDEO also sells and services the fine products of the leading 

audio equipment manufacturers. We will be glad to supply you with 

descriptive literature, prices and delivery information. 

CHECK those manufacturers whose products you would like details 


about. Use this advertisement as a convenient coupon. 


Exclusive in Canada... . In Washington, D. C 


Gallant Engineering Company 
261 Constitution Avenue 
Washington 1, D. ¢ 


Canadian General Electric Co., Ltd. 
212 King Street, West 
Toronto, Canada 


AMPEX STANDARD RECORDERS ... 
AMPEX SPECIAL RECORDERS . 


Mcintosh 


Pickering 


Fairchild Disc Pre-Recorded Tape 


Langevin 
Lansing 


Recording Rates 
Telefex 


AUDIO & VIDEO PRODUCTS CORPORATION 

730 Fifth Ave., New York 19, N. Y. 

Please send me literature and details concerning the products of 
those manufacturers whose names I have checked above. 

Name ae 7 

Tite. 

Company Name 

Mail Address 


pubiiduanonenannanatl 








RECORD REVUE 


Purcell, Te Deum; Jubilate in D; ‘Bell’ 
Anthem; O Sing Unto the Lord. Purcell! Per 
forming Society, Old Stone Church Ch 
John Reymes King 

Allegro alg 3027 


rch. cond 


x ese 


mt t t the music s t 
oice in the Lord ilway 


g words lk 


Purcell and others: Catches and Glees of 
the English Restoration. Male Quartet 
Allegro alg 107 


n the 


Buxtehude, Five solo cantatas for soprano. 
Margot Guilleaume; Instr. Ensemble of the 
Bach Anniversary Vox PL 7330 

Buxtehude, Missa Brevis; In Te Speravi, 
ete. Hastings Chorale, John Bath 

Allegro alg 3035 


North Germa 


Schutz, Musicalische Exequien (German 

Requiem). Cantata Singers, soloists, Arthur 

Nende R.E.B. #9 

Schutz, St. Matthew Passion. Stuttgart 
S ts, Grischkat 


Choral S ety 
Renaissance SX 203 (2) 


Buxte le I “ 


Monteverdi, Psalms: Beatus Vir, Laudate 
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ral and Instr 
a Veneziana, Ephrikian 
Period SPLP 536 
! Schutz, Four Sacred Concerti; Four Sym- 
phoniae Sacrae. Hugues d, members 
Vienna Symphony, Pinkham 
Westminster WL 5043 
Early German Church Cantatas. Yves Tina- 
Allegro Chamber Society, White 
Allegro AL 79 
Monteverdi, Tirsi e Clori, etc. Max Meili, 
Elsa Scherz-Meister, Schola Cantorum Basi - 


Concert Halli CHS 1085 


Dominum. Ut Queant. Ch 


Ensemble Scu 


Cuen 


yre 


Sacred Music of the 17th Century 
land). Purcell Performing Soc., King 
Allegro alg 3038 


(Eng- 


Monteverdi, Madrigals for Five Voices, Bk. 
1. Roger Wagner Madrigal! Singers 
Allegro alg 3020 


s LP 


Monteverdi, Salve Regina, 
cundo; Verdi, 
Er vemble ° 


Magnificat se- 
Ave Maria, e?c. Phila. Choral 
Fleetwood Allegro alg 3019 


Try These for Good Hi-Fi Music 


' Brahms, Symphony #2. London Philhar- 
monic, Fiirtwangler London LL 28 


Dvorak, Symphony +4. Amsterdam Con 

certgebuow, Szell London LL 488 
*) Dvorak, “Nature, Life and Love’’—Three 
Overtures. (Amid Nature, Carnival, 


Sl ait in 


Recorder. 


ysn-BUTTON CONTR, 


a 


MS EVeryTHING | 


: | e 
ST Quatity a pEsrors® 
EVER BulLt INT° 


~ TAMPE) 


~~ ELECTRIC CORPORATION 
Redw« 


vod City, California 
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auinju yn 
15) 000 cps ot 15 & 1% 


aa 


ae 


Te <uical P 
J Advanced Series 400-A 


| Write for Bulletin A-211 





inside this package on your Jobber’s shelf... | Sate Spee rer Swshegg nee ene 


Two excellent LP’s of this ingratiating late 
Romantic composer. The Szell 4th easily rivals 
Columbia's Bruno Walter version; it is played 
with tl 





greatest of expression and care, recorded 
} melodiously with good ffrr technique. (Some pre 
emphasis as directly compared with the Brahms 





| above 

| Concert H 4-wa out 
standing technical j but 
surprisingly cut 
this master ist 





right hits th 
ness that m 








* + ‘ . 
is the world’s toughest transformer | <277%.,.%e:« Wedding ,srmobonr 


Concert Hall CHS 1138 











Funr I suspect tapes for this and the Dvorak 
ve we I tical ide al 
off a bit less well technically. I 1 
(more music to fit in) but also a slightly d 
sound. Mikes? Or as is always possible the 
\ composer's tault 


* Arensky, Variations on a Theme of 





Tchaikowsky. 
I ‘ Grieg, Holberg Suite. Harold Byrns Cham- 
t ber Orch. (Strings). Capitol P8158 
Now, now, Capitol! After all the fanfare over 
FDS (Full-Dimensi Sound—see 4 
t Same hes 
wit 








i ‘ st y eivably 

P| S-TYPE be tape misalignment, which cuts highs; if not 
Steel base coverfittedwith that, then you tell me.) The J by the way 

phenolic terminal board is a fine piece and nicely played here. Try Lon 


don’s ““Holberg 

Convenient numbered j : . 

sol | te — 

“soe bn. Sr ane Brahms, Double Concerto for Violin and 
P : Cello, op. 102. 

(a) Fournier, Janigro; Vienna State Opera 


Orch., Scherchen Westminster WL 5117 
%¥ (b) Milstein, Piatigorsky; Robin Hood 
there’s nothing TOUGHER Dell Orch., Reiner. RCA Victor LM 1191 

THAN CHICAGO “Sealed-in Steel” CONST Te n 


hnically compartsor since 
the Westminster h e¢ an RCA pressing 








" eens . . 9 . The RCA versior n any significant 
CHICAGO" New Equipment transformers highs over 6000 t t is a big, pleas 
available in 3 mountings) feature one ! even so. The Westmir 
, 3 ases r TZ s highs and bas 
yiece drawn-steel cases—the strongest, geou g 
f H-TYPE F ae . . up perspective too 
4 toughest, best-looking units you can buy ected A te tod’ te 
iB Hermetic sealing om ie 3 t- ally 1 ha e 
meets all MIL-T-27 The one-piece seamless design, enclosing » Mathentio masie, The 
specs. Steel base an electronically perfect construction, pro- ch.) is bigger, far more 
cover is deep-seal . . : i i " utfit which plays rag 
pac alas cane vides the best possible « lectrostatic and ge *s : ~ aca gg ese 8 
Ceramic bushings magnetic shielding, with complete protec- move me as m . warm one 
S > : . ° : 
ethene ialuaee tion against adverse atmospheric condi- Fournier's violi s good 
tions. For every application: Power, Bias, 
. . i ( ,. Wi 
Filament, Filter Reactor, Audio, MIL-T- Strauss, Oboe Concerto (1945); Violin 


Concerto (1881). Erich Ertel, ob., S. Bor- 
ries, vi., Radio Berlin Symphony, Rother 
Urania URLP 7032 


27, Stepdown—ask your electronic parts 


distributor for CHICAGO “‘Sealed-in-Steel”’ 

























C-TYPE Transformers—the world’s toughest with 
- . 7 t tt } kr " 
hat extra margin of dependability. intere inyone who knows t 
With 10” color — 3° ' 2 iss -~— Til Eulenspiegel, Death and 
coded leads . ” Salome and the rest—these 
brought out through Free "New Equipment” Catalog iS aida diman aie distal thalen 6 
fibre board base eS nas : sed sixty-fou ears apa make 
cover. Lead ends et the full details on cHicaco’s The Violin Concerto composed at 
are stripped and w Equipment Line—covering big, old-fashioned Romantic pie 
tinned for easy Sealed-in-Steel” transformers for and hair-tearing; but I like it bette 
soldering. Flange- every modern circuit application | than the Vieuxtemps and Lalo and what-not that 
mounted unit Write for your Free copy of this . sins ‘iii tae iin dian eaialie Mate dle 
valuable catalog today, or get it ighties. is serene, calm, melodic, econom 
from your distributor. ll of the pomposity, the cruelty, the 
bearing egoism in the earlier man (however 
liant it all was) is utterly gone. This is a calm, 
golden evening ot without a trace of m 
CHICAGO TRANSFOR Poe oy mae ee eee 
} Strauss of the entire ‘“‘modern” whirlwind of de 
velopment of which he was the great leader at the 
DIVISION OF ESSEX WIRE CORPORATION | turn of the century, and its dynamic storm ce 
| A moving piece. Recording good except 
3501 ADDISON STREET * CHICAGO 18, ILLINOIS listortion in some parts. (Urania seems 
‘ | careless in such matters 
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* Handel, Six Organ Concertos, op. 4. Wal- 
ter Kraft; Pro Musica Orch. of Stuttgart, 


Reinhardt Vox PL 7130 
(2 in box) 

Handel, Six Organ Concertos, op. 7. (Same) 
Vox PL 7200 

(2 in box) 


* Mozart, Thamos, King of Egypt: Inci- 
dental Music, K. 345, Pro Musica Orch 
and Chorus of Stuttgart, Reinhardt. G. Neid- 


linger, bass Vox PL 7350 

More of Vox's Stuttgart work, under Hermar 
Adler's direction (see Buxtehude above) and all 
of this in the “find’’ category for those who like 


Mozart and Hande 














keable. G 
e € 
mething 
r a ve 
t g, per 
evampe 1 «x i] baroque 
rchy), a trace Gern c 
t tt muc 
Mozart's “Thamos sa Hectior 
of short instrumental pieces sung 
here pparently | a boy 
beautif done, t I choruses are elaborate 
ind on a large scale, t igh light as air in tex 
ture. Good scoop for Vox 


Handel, Utrecht Te Deum; Anthem: Let 
Thy Hand be Strengthened. Solos, Orch 
Chorus Danish State Radio, Wéldike 

Haydn Soc. HSL 2046 





Just in from the Haydn Societ like other 
they were impeded by the recent strike) and a 
record of type; the Te Deur s a mag 
und show elebrat piece, like the 
portions the Me t anthem a 

more formal work ke a three-movement « 
certo grosso for voices. The whole is sung in Eng 
hsh by these Danes—faultlessls und more natu 
than plenty of our own choirs! Got to hand 

it to them. Top re« ling of the sort 





Meet the Teleloud 


N AUDIO DEVICE which has passed the 

development stage and on which has 

recently been issued patent No. 2,501,- 
212, is the Teleloud—an accessory for use 
with telephones to amplify both incoming 
voice and outgoing reply. There is no at- 
tachment to nor any interference with the 
normal use of the telephone in the regular 
way when desired. 





In operation, the Teleloud functions as 








base for the telephone, as shown, in t 

illustration of a pre-production model. To 
answer an incoming call, one must only 
press down on the bar shown on the front 
of the device. Raising the bar discontinues 


the connection. Power supply is obtained 
from regular a.c. lines 

Designed and patented by Fred L. Cunow, 
Teleloud is now in process of commercial 
development, and is expected to be available 
to users by next fall 


} 










PHONOGRAPH ACCESSORIES 





* New Reversible Stylus 
(RPIJ-O13) incorpo 
rates sapphire* tip for 
standard play and dia 
mond tip for LP and 
45's Double twist 
arm permits stylus to 
follow every tiny rec 
ord groove. Ask your 
G-E dealer for a dem 
onstration today 


*Natural and synthetic 
Photo courtesy Tulsa Daily World sapphires are used 


1] to 1 choice with High Fidelity Group 


@ What phono accessories are best? Take a curb- 
stone poll among the record enthusiasts you know. 


Chances are the majority of them use G-E cartridges 
and styli to extract a full measure of enjoyment from 
recorded music. The group in the picture, audiophiles 


of Tulsa, Oklahoma, are a case in point. Of their mem- 
bers, all but one have home music listening systems 
equipped with General Electric cartridges. 
Record Wear is hard 


Be kind t& your records—and be kind to your ear. to detect except by 
Whatever your preference, G-E diamond or sapphire comparison. A wear 
° ° ie: ° ° . ing stylus tip (right) 
tips in single and triple-play cartridges deliver superb shows gradual distor- 
reproduction of tone. A point to remember: the higher tion. Diamond stylus 


(left) runs hundreds 
of hours without vis 
ible wear. Easy to buy 


the quality of stylus, the easier it is on your records. 


G-E accessories are easy to install. If your music dealer and install, the dia 
is out of stock, write us for the name of the nearest mond pays off in lis- 
4 li . tening pleasure and 
supplier in your area. record protection 


Send for this FREE catalog! 


- = a 





ree ee Oe ee es 


General Electric Company, Section 4452 
Electronics Park, Syracuse, New York 


Please send me a copy of your latest Phono Accessories Catalog 
NAME 


ADDRESS 


cITY STATE 


GENERAL ELECTRIC 
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For the First Time. ... at HUDSON.... 
CHOOSE YOUR OWN HIGH FIDELITY MUSIC SYSTEM 
TO SUIT YOUR EAR AND PREFERENCE 


at One Sensational Low Price... . 


The Amazing New 
PILOT AF-605 AM-FM TUNER 


Plus Your Choice of 
Amplifier, Speaker, Changer, and Magnetic Cartridges 


All for Only 


189°° 





A COMPLETE SYSTEM, with Cabies, Plugs, Connectors, etc. .. . Ready to Operate! 


NOTHING ELSE TO BUY! Everything is supplied, ready 
to plug together and play in a few minutes—no 
soldering or assembly required! Any system you choose 


TUNER BUY OF THE YEAR! This 
New Pilot AF-605 High Fidelity 
AM-FM Tuner is one of the Best 
Buys we've ever seen. It pro- 
vides superb performance over 
the entire audible range ° 
from 20 to 15,000 cps, within 
2db; with Low Distortion, High 
Signal Handling Ability, Excel- 
lent Sensitivity. Tuning is re- 
markably efficient, with no drift 
after warm-up. These tuners were 
made for the finest custom in- 
stallations, and will outperform 
comparable units priced up to 
$100.00. Features include: sep- 
arate 3-gang tuning condensers 
and separate illuminated slide- 


includes individual General Electric or Audax ‘‘Turn- 
over" Magnetic Phono Cartridges and the required 
preamplifier stage. Save Now on this Outstanding Offer! 


rule dials for AM and FM, tuned 
RF stage on FM for maximum 
sensitivity and selectivity, tem- 
perature compensated oscillator, 
ratio detector with 225 Kc wide 
linear response, IF response 200 
Ke wide at 6db points, 300 ohm 
input. Low output impedance 
Phono and TV inputs controlled 
by switth. 9 miniature tubes 
plus rectifier. Controls: Band 
Switch, On/Off/Volume, Tuning 


PILOT AM-FM TUNER ONLY. Com- 
plete with tubes. Size: 1142 x 
6H x 942 


D 
82 Ibs 42.95 
No. $-2018 _. Only 


TAKE YOUR PICK OF THESE TOP-QUALITY COMPONENTS 





CHOOSE ONE 


BELL 2122A 
10-WATT AMPLIFIER 


GROMMES 50PG 
10-WATT AMPLIFIER 


BOGEN DB-10 
10-WATT AMPLIFIER 





y 


12” Dia-Cone 








d-@ 


STEPHENS P-22FR UNIVERSITY 6201 


12” Coaxial 
Speaker 


12” Coaxial 
Speaker 


‘@ 


Electro-Voice SP-12 
12” Coaxial 
Speaker 


ALTEC 6008 


Speaker 


OR 


RCA 515S-2 
15” Duo-Cone 
Speaker 





WEBSTER-CHICAGO 106-27 
3-SPEED RECORD CHANGER 


GARRARD RC-80 
3-SPEED RECORD CHANGER 


# . 
and 
G.E. RPX-041 
CARTRIDGES 
OR 


e AUDAX R2G or R2W 
» Turnover Cartridge 











HUDS 


48 WEST 48th ST. e 


Phone: Circle 6-4060 


38 


ON 


RADIO & TELEVISION CORP. 


2 Great Salesrooms in New York City 


212 FULTON ST. 


Teletype: N.Y. 1-1299 


COMPLETE STOCK OF CABINETS, BAFFLES, ETC. 
ALWAYS ON HAND. We have facilities to sup- 
ply special cabinetry of your own design. 
VISIT OUR COMPLETE SOUND STUDIOS 
We Stock and Demonstrate All Standard Makes 


of High Fidelity Equipment and Electronic 


Components. Our Ultra-Modern Sound Studios 
provide the last word in convenience and push- 
button control for audio-comparison 


Both Stores Open Thursdays Until 9 P.M. 





CABINET DESIGN 


mm page 27 


An amplifier that requires more mount 
even one including 
a separate power supply—is likely to be 
more powerful than is necessary for a 
home installation 

While amplifiers vary more in size 
than either of the components previous! 
; usually the easic 
to accommodate in the cabinet becaus« 
they can generally be controlled fro 
the tuner. Since they do not usually have 
to be accessible from the control 


they can be placed anywhere in the cab 


ing space than this 


discussed, they are 


ol panel 


net that may happen to be convenient 
Preat plifiers are becoming increa 
mportant as separate components 
tl 


l are, theretore, deserving of separate 


consideration, The larger types of sepa 
rate pre-amps are from 10 to 12 in. long, 
2 to 3 in. high, and 6 to 8 in. deep 
These types, when used, wi 
supplant the tuner as the cent 
unit, and in consequence, theit 
must be brought out on the control 1 
This constitutes no dimensioning prob 
lem since the control panel width has 
already been set by the tuner at a mea 
urement wider than that required by the 
pre-amp. However, for the cabinet 
signer, the amp does cause 
other unfor 
because of 
by the time you have broug!l 


out from three 


onsequences 
Itiplic ity o1 
evident ! 
seven tuner controls 


1 


and from three t ne pre-amp controls 


Several of the gent ire 
course, duplicated o1 

Is at best a poor 
the superfluous controls may 

nated from the tuner } 
station selector \ 
When this is done, the one or two « 
trols left awkwardly _ place 
which may ssiti some relocati 


eaving 


It would be desiral ft tuner manufac 
turers placed the station selector in the 


center of the control face of the chassis 


The Loudspeaker 


The speaker is the last, and perhap 
the most controversial component. There 
is something less than a happy unanimity 
among the electronics people regarding 
speakers and speaker 

There are 


kinds of 


1. The single or co-axial speaker mounted 
in either an “infinite” or a ported baff 
2. The “Tweeter” and “Woofer” with 
crossover network in something falling 
between an “infinite” and an infinitely 
complicated baffle 

3. The multiple cluster, generally requi 
ing a huge baffle 


enclosures 
apparently, three basic 
speaker arrangements: 


In general, the larger the baftle the 
better, or to put it another way, the 
baffle is more likely to be too small than 
too large. Furthermore, it should be cor 
structed of nothing lighter than 
plywood which should be battened to re- 
duce resonance and padded inside t 
provide selective frequency absorption 


However, from here on out the whole 
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obscured to the poi 
Disregarding 


spe ike T made 


wi } val } t \ 1 
nouid be used ere se yp { i ( 
the “infinite” baffl Ost AY ill J y f 
ld to the port reflex cabine 
rs preter t cornet peaker l / j 
vet others will | noth ess t 1 1 J ] 
exponential horn, but can't agree on j 
1IOW best toa roximate ” ‘ ¢ 


enclosures 
... from the flashing sunlight 


that speak 


n, and that any device that bs al t of Mozart to the storm of 


Niietiie] ce) aie) 


otten to end up 
eper o 
t is refreshing to fin 


} 
of the 


this factor, 
wre candid if 


1 } 
t know I 


nee the engineer 


itter eventually to tl 


PERMOFLUK 
ROYAL EIGHT” WITH 
THE FAMOUS 
BLUE CONE 


te baffle of « 
ular (corner) t 
is necessary 
ype that use 
ports along th 


iombentne ith seni nd th 
racteristics of the s peaker ROYAL EIGHT” 


he only other 7 lerations impose | 
cabinet designer bv the equip 
ire few, and uple. Ventilation 


iccessibility fo rvicing are usu 


‘ 
AUDIOPHILES the country over acclaim the clean, brilliant, life-like 
’ musi¢al reproduction of the Permoflux Royal Eight”...the 8” Speoker 

lly taken care of at the ume comporable to any 12”! Combined with the new Permofiux Corner 
leaving the back of = tions | ousing the Baffle, Mode! CB-8-M, the Royal Eight” re-creates original programs 
. wi eal not with even superior sensitivity and fidelity —every instrument in full- 
range tonal balance. Here's Big Speaker Performance in a small, 
easy-to-install frame at o sensible price. ($22.50 List, less Boffle). 


time by 


pre stboard P “tg See your Radio Parts Distributor or write to Permoflux today for 
sn th "iets ew . full information about the complete Royal Blue Line of 6” to 15” 
in the bottor 

Speakers and Baffle Combinations. Ask for Permoflux Catalog J-207 


’ 


ee “Sound in Design!...Sound in Price! 
abin ol ions based on the dimen PERMOFLUX CORPORATION 4902-aw. crano ave., cuicaco 39, it 


236 S. VERDUGO RD.. GLENDALE 5. CALIF 


Canadion L Campbell Mfg. Company, Toronto, Canada 
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offer standardized cabinet units for 
housing home audio systems. 

One company makes three standard 
models, all of which suffer from the same 
major drawback. The design is simple 
but pleasant, construction and finish are 
good, changer and tuner spaces are ade- 
quate, and with one exception, speaker 
enclosures are adequate. However, no 
space is provided for the amplifier unless 
it is put in the speaker enclosure which 
is most undesirable; furthermore there 
is no space on the control panel for a 
separate pre-amp 

With the exception ot about two de 
signs, most other standard models seem 
to have the same trouble—no amplifier 
or pre-amp space. The reason for this is 
that the mass market is not as exacting 
in its audio requirements as the high 
fidelity fan; and the manufacturers who 
are in the field are after the mass mar 
| ket. Apparently, the number of people 

with exacting ears do not yet constitute 


HERE’S WHAT MAKES | a sufficiently formidable mass to appear 
IT GREAT! 


as a profitable market to any of the 
major furniture or cabinet manufactur- 
ers. 


PH 













Cc”) 


INTRODUCES 


S 
\) 
: 
: 
£ 


in = 


@ No output transformer 
Now, before proceeding to a few of 
the writer’s own solutions, it seems de 
@ Frequency response +% eer eee very briefly by stating 
db 20-70,000 c.p.s. in advance that all of the designs to be 


shown are strictly in the modern vein. 
@ Distortion less than 1% of Most of them, however, could easily be 


@ Delivers 20 watts of audio 


one per cent | executed in one of a number of period 

| styles, and this would be desirable if it 

@ Phase shift less than 15° at | were contemplated to put the cabinets in 
20 c.p.s. |} a period room. The details that consti- 


tute the differences between Victorian, 
Biedemeier, Sheraton, Provincial, Chip- 
pendale, are not important here. Suffice 
to say for our purposes that the size and 








P ° . . | basic proportion of the cabinet must be 
Stephens is First Again to Raise the Standard determined by the components, and the 
of Excellence in Finest Quality Sound Systems desived period style can be approximated 


by the wood and finish used, as well as 
In fine sound systems the trend is away from use of transformers. The Stephens by the detailing of legs, mouldings, pan- 
Tru-Sonic 500 D Direct Drive Amplifier is the first to successfully eliminate | eling, and so on. 

the output transformer. You get 20 watts of audio plus the elimination of all 
distortion introduced by transformers. There is less phase shift than ever 
experienced with a transformer—especially on the low end. What This Means 


For purposes of description, cabinet 
types are broken down into three general 


xpe f : - | categories which seem convenient. The 
To You...clarity of tone never before experienced in sound reproduction. Full Be rp pte rp 
rich tones without hum and noise. When used with matching Stephens speakers mail Rage apes canal pee aie head 
having 500 ohm voice coil impedance, you experience the ultimate in fine § ps my i 

listening. These speakers which are specially wound for use with the 500 D | necessitating a separate speaker enclo- 
Amplifier are unsurpassed in excellence of sound reproduction, The discrimi sure. The example shown in Fig. 1 is 


nating listener will find no equal to these companion developments which 


of this type. It is of minimum size com- 
set‘a new high standard in listening pleasure. 


patible with the maximum component 
dimensions given previously. Essentially 
it is nothing but a rectangular box on 
legs, opening by a lid. The setback of the 
front panel is made purely for reasons 
; ‘ of appearance in order to somewhat 

oe NUM, cet da wnat oul * the boxlike effect at minimum 
| cost. Length and height of the enclosure 
are kept to even feet to keep costs to a 
minimum, since as soon as you go over 

| the even foot by a fraction of an inch 
you're charged in wood for the next foot. 
See your dealer for literature on this outstanding development or write direct today! | Pa iy ae age to em wi 

| it simplifies construction and thus helps 

Those Who Treasure the Art of Listening AY-3 1-143 | keep the cost down. The trouble with a 


| lid opening is that your wife will im- 
PH | mediately want to put a vase on top 
S Vw Eth? Wehall an icine) 22°) 2 Sere}, | which you will have to move every time 


you want te use your rig, but this incon 
venience saves you money. 
The material for this cabinet, as well 





co-axial speaker. The perfect com- 
panion for the 500 D Amplifier 














8538 WARNER DRIVE, CULVER CITY, CALIF 
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as the other ve cle 


solid core veneel 
wood Large unta 
the lid are better ck 
it 1s more re 
‘ase is the use 
as against plywood 
warpage and cra 
perature changes 
is generally cl 
veneered ply 

\ similar cabi 
vith an alternate 
vood base inste 
yrought iron legs 

eftiect 

Che cabinet of / 

lall apartme i 
storag - space 
makes it necess 

ight of the 
but idequate 

Figure 3 
general Ce 
larger tvpe 
space tor the 


components 


t! le 
ORal pon 


scribed, should be 


core 34-in. ply 
“| areas such as 
in veneer core as 
warpage. In no 
lumber ad 


lue to the danget 


nduced by tem 
solid stock 

1 comparable 

2. is designed 
ent, using a 
mught iron. The 
mewhat lighter 


s preferred 


t provides record 
juipment. This 
ce the over-all 


space by 2 in., 


the second 

somewhat 

includes 

s the other 

enclosure. This 

Irom a tunc 
the li 


ANNOUNCING THE 


| She willl finest 
mo tenons. pufedsional 


ind one for tunet 


Ving yout fome 


clusion of the speaker in the same 
net with the othe 


do ol 


those who 
of this ce 


yyect, an alter 


sign would be used ng the speaker 


section out of the 


the length by that 

The third genera 
glot, and includes 
multisectional mul 
Chis art ingement 
vantages of a buil 
out the major 
movable 

Che complet 
book and /or re« 


bar along with the 


r\ set 


already 8 ft. long in 


Since 
is dropped below 
height trom floor leve 
was made | 
other Toot 

would have 


storage c: 
this kind of unit \ 
way i 


ne 


cabinet ng 
living room 


space 


rest of the sj 


ing 


those 


Cabinet Material 
With regard 

previously 

prefe Tred tor 

mouldings 


irdwood 

As to 
mended. th 
ber available 

1 

generally is as 
ability in plywood 
plying construction 
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shortening 


equipmen ‘ 
wall unit 

of the ad 
illation with 


of not being 


includes 

a small 

and a 

unit 1s 

the tuner 
recommended 
compromise 
idding an- 
length, which 
le unit bulky 
purpose wall 
system, bar, 
helves. With 
e else in the 
ecessary in a 


littl 


equence the 
| | for seat- 


as statec 
plywood 
elf, but legs 


e in sol 


ers recom- 
lous num 
lurability one 
nother. Dur- 
property of the 
self, rather than 


Now you can make professional tape recordings from your 


radio, microphone or custom installation. The MagneCordette 


assures you of the same fidelity and performance demanded 


by top radio engineers, because it is the same basic unit they 


use, restyled for your home enjoyment 


<<) a» 
Ag \® {9090 = 
O58 9 

Oe c 
, ~— fe 4 
e 2 @e*, } 
~— 
Adapted for use 
with targe 10'A" 


reels for slight 
additional cost 


designed for 

the professional 

yet priced for you... 
$385.00 complete. 





Handsomely cabineted and complete 
with precision synchronous motor, 
the MagneCordette provides you 
with a perfect recording system with 
which to make your own library of 
fine Magnecordings. For use with 
microphone, radio or television set, 
it is easily installed and operated. 


Hear it at your local Magnecord 
distributor's today! 


Made by Tlagneco INC 


World’s Most Widely Used Professional Tape Recorder 


Write for complete information 

360 N. Michigan Ave 

Chicago }, Ill Dept. AE.5 

SEE IT AT CHICAGO’S AUDIO FAIR 
MAY 23-24 


For “3rd Dimensional” Sound demonstration visit 
Magnecord’s Binaural Exhibit, Hotel Hilton Towers 








N EW ASTATIC of the variety of top veneer used, making 

the choice of surface veneer a matter 

ot personal taste. In sie most of the 

MODEL 1OL3 cabinet grades of veneered ply are fairly 
close together 

CARTRIDGE If you should select strongly grained 

or figured wood, one or the other of 

two unfortunate possibilities may occur 

SETS NEW First, you are more likely to tire of the 

ippearance rapidly; and second, a 

STANDARD FOR strongly figured wood may tend to in- 

crease the apparent size ot the cabinet 

Probably the most popular woods at 


aa W IDE RANGE present are the various mahoganys, oak, 


and birch, with walnut running not fat 
’ SMOOTH RESPONSE behind these basic three 

As to construction, it is desirable that 

joints should be tongued and mitred 
HE NEWEST Astatic crystal turnover - & oe — and all _ 
cartridge, Model 10L3, merits your most enthusiastic mcrae ag ie Ss piece ye song hor 
interest. Astatic engineers, through a unique application ok Gn Sabin ab tie eee Prong 
of damping, have succeeeded in accomplishing a new vain can cali Oct wee tied af hee 
smoothness in response, while maintaining output level has been used. Don’t accept butt joints 
and compliance. Wider range has also been attained, that is carpentry, not cabinet work, 
and the superior smoothness of the new unit holds through and if you're paying for cabinetry, don’t 
the higher frequencies. The improved quality of per- take carpentry. The objection to butt 
formance is immediately apparent by listening test. Later, joining is primarily that it has to be 
absence of listening fatigue becomes equally evident. nailed “~~ the outside, the nails set 
There is just no mistaking the finer reproduction. You are and ap holes “— with onaggl —_ 
urged to test the new Astatic 10L3 yourself, at your first wood or putty. Temperature and hu- 


midity changes cause the filling to 
opportunity. It’s virtually certain to go to the top of your start leaving a series of unattractive 


approved list, for the most critical requirements. Write. inion 


In general, if the construction looks 

—= > neat, clean, and precise, it is probably 
nena good and solid, too. More shoddy jobs 
result from clumsy designs than from 
poor construction. In general, it may 
SPECIFICATIONS ; be said of finish that, like construction, 
. 4 if it looks good, it doubtless ts good 
HOUSINGS . \ finish that is smooth, even, and silky 
l—one that is lumpy and of un- 


is good- 
| ite. 
Molded Bakelite even gloss either was not rubbed down 





enough between coats, or was _ not 
properly thinned, or not properly ap- 
Quick disconnect pin type. plied, or the surface was not properly 
prepared or cleaned before finishing 
TOTAL WEIGHT ? was begun 

S grams (with Turnover Assembly q % In conclusion—here are two cautions: 

and Knob, 16 grams). don’t try to stain one kind of wood to 
f look like another kind, because the grain 
STYLI . will not match and therefore the job 


Replaceable Type A-| with I-mil tip will not look right; and bew are of gray 

radius on narrow-groove record side. mahogany finishes because they usually 

Type A-3 with 3-mil tip radius on ’ tend to turn yellow. 

standard-groove record side. Precious 
metal or sapphire. 


TERMINALS 





Are You Coming 





NEEDLE PRESSURE 
8 grams, both needles. 





OUTPUT AT 1000 C.P.S 
(Approx.}: 1.0 volt, 
either needle. 


FREQUENCY RANGE 


we 
50 to 10,000 c.p.s. * g 


THE AUDIO FAIR 


wm in CHICAGO 


EXPORT Gag) C° RPORATION Conrad Hilton Hotel 
DEPARTMENT [ASTATIC } CONNEAUT, On10 
40! Broadway, New York 13,N.Y Ga. . ' A CANADIAN ASTATIC L NTO ONPARN May 23-24, 1952 


Cable Address: ASTATIC, New York 




















Astatic Crystal Devices manufactured under Brush Development Co. patents 
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AUDIO PATENTS 


[from page 4] 


improving musical resources electronically 
On the other hand, maybe the change in 
balance with level, accidental though it 
may be—the design of both organ shutters 
and human ears is traditional and is based 
on necessity—is desirable, either from the 
absolute musical standpoint or just as a 
matter of “naturalness” or conditioned 
preterence 

Anyway, how Hammond does his trick is 
shown in Fig. 3. A network, consisting 


principally of Ru, Cs, Cs, and Re, is placed 








CONTROL BAR 


EXPRESSION 
PEDAL 





PULLED, 








©) PivoT 
VOT SPRING [o) 











Fig. 3. 


between the preamplifier and the power 
amplifier which feeds the disc recording 
head. A control bar of insulating material 
is pulled up and down by a cord arranged 
to run over suitably placed pulleys when 
the organist operates the expression pedal 
already set up to control the swell shutters. 
When the top of the swell pedal is pushed y, rug- 
and the shutters are fully open, the control gedness, small 
bar is at its topmost position. The arm of size and eye- 
Rs, mounted on or geared to the control bar, peal make 
is at the top of K., grounding the bottom the 21B out- 
of C, and greatly attenuating the high-fre- standing above 
quency response oi the system. The re- all others. 
sponse is restored, however, by R-C:, a , 
standard high-boost circuit The 639B is the well 
known standard for 
directional micro- 
phones. When 
between C, and ground, removing the high- studio noise or 
frequency shunt gradually and raising the other conditions 
treble response dictate a directional 
: unit, the 639B with 


Rs and R, are volume-control resistors, 
a standard potentiometer arrangement. As 
the bar comes down and the highs increase, 
the arm of RX; comes down as well, lowering 
the over-all volume and keeping the aver- 
age level fairly constant 


\s the bottom of the pedal comes down 
and the shutters close, the contral bar comes 
down, too. More and more of RX; is inserted 


Iwo additional drawings in the patent 
show how the same thing can be done elec- 
tronically. The circuits automatically em- 
phasize highs as the volume of the input 
decreases. In this case, of course, the effect 
takes place, not only when the swell pedal 
is operated, but also when stronger- or 
weaker-voiced stops are pulled. This idea 4356 Senta Monica Blvd. 
gets even more controversial, tor obviously a Beverly Hills, Calif. 
it changes the harmonic content and the 
voicing of the various ranks of pipes. 161 Sith Avenue 

A copy of any U. S. patent may be ob- Hew York 12, Hew York 
tained for 25¢ trom the Commissioner of 

C 


> 


Patents, Washington 25, D. 
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Wool. | 


Electrical Measurements, by Forest K 


THERE is A Harris. 784+ xii pages, illustrated. New 
York: John Wiley & Sons, Inc., 1952 
= $8.00 
L even 2 Measurement is the cornerstone of all 
science, and nowhere is this statement more 


true t electricity. Mr. Harris gives us 

herewith < | treatise on this subject 

based upon his many years a teacher 

The emph placed on the several se 

reflects their weights relative to the 

For the musical connois- 
seur, a 210-B DYNAURAL 
Amplifier offers the ultimate 
in high fidelity music per- 
formance. Extreme power used 
and range, uniquely versa- from the mechanical counterparts, the text 
tile controls and compensat- passes to the analysis of the several instru 
ing features ; in all ments used in electrical laboratory work 
respects the finest amplifier Their functions, relative sensitivity, and 
obtainable ° with a full- 


field of electrical measuring prac 
tices 
Introducing the several systems of units 


in electricity and their derivation 


technique of handling in laboratory work 
yar  eanemy. are covered, as well as their limitations 
Particularly complete is the discussion ai 
fecting bridges used in resistance measure 

and the many patterns these instru 


While not incorporating all compensating features of the 210-B, the ‘ 
take 


214-A Remote-control Amplifier offers the same extraordinary control 
and amplification. The 214-A, however, is unequalled for its ease of =a ogeney 
. 7 iments T tly and 
installation and operation; and its exceptional 120-A_ Equalizer- ime directly ane 


Preamplifier is readily used with other power amplifiers. = 


current and voltage tran 

ower and frequency 
come into the discussion, as 
rm analysis and the a.c. bridge 
latter chapters will be of interest to 
worker, as they deal specifically 
commodities in \ 1 nterest 
presentation 1 - i tor 
and accuracy 
ll discussion 1s 
4% measurements 


ot signincant 


ialized interest, but 
laboratory worker 
ho wishes a complete handbook on meas 
articulars as applied to 
prehensive and 
full coverage 
is wide field 

2k” » 

Just why are the 210-B and 214-A amplifiers recognized as —LBKeim 


standards for comparison in the field? Simply because H. H 7” ; 
Television Engineering, by Donald G 
Fink. 690 + xiv pp., +12 pp. appendix + 18 


not just ideal ones. In bringin ou music al en oyment, your - 
gine y ‘ he pp. index, 512 il New York Mc 


SCOTT amplifiers give you the best music under all conditions, 


music playing system must contend with a variety of record I as es eo 
conditions and characteristics, speaker responses, room acoustics, Graw-Hill Book Co., Inc. $8.50 
listener preferences, and so on. Adjusting for these is simple Although tl k is presented as the 
with the unique control and compensating features found only second edition of the well-known classic 


in H. H. SCOTT amplifiers. nei] 4 Television Engineering,” it 
’ — ume. Over 
Write us today for FREE booklet AE-552,com- 


plete specifications, and the name of your nearest 


distributor. 


HERMON T T oe ee Lenin 
Hosmer S C O ° INC. ietl . the transmission and a 
signals, and an exceptionally ex 


“PACKAGED ENGINEERING” cellent presentation of color fundamentals 
a 


television 


385 PUTNAM AVE. « CAMBRIDGE 39, MASS. ae Sy ee oS ee 
1 ysis of the various color television 


anal 
tems that have been proposed 





Each chapter of the book is supple- 
mented by a very complete and lengthy bib- 
liography covering both other books and 
the contemporary literature. In addition, a 
series of exercises are appended to each 
chapter. Finally, an author index and a 
subject index, both extensive, are included 
Television has grown to the extent that 
it is no longer possible to present within 
the confines of one volume a complete dis- 
sertation covering al! facets of the science 
This book, however, presents in the clear | @ FREE! — 68 page catalog section 
style that is characteristic of all its au from Radio’s Master. 
thor’s writings the fundamentals of both 
monochrome and color television. It is a Catalogs the products of 30 manufacturers 
book that should be in the library of every of Recording, Phono Equipment and 
engineer and student concerned with tele- Accessories. 
vision Complete descriptions, specifications and 
HAChinn illustrations of such products as: 
Recorders, Phono Motors, Turntables, 
. : . ae 
“Sime Bases, by O. S. Puckle. 387 pp. New — a, ee Pickups, 
York: John Wiley & Sons, Inc., 1951 a re 
$5.00 


The first edition of this excellent volume 
on sweep circuits met with immediate ac 
claim, and \ new edition has been 
published ¢ aining much of the wartime 
developed circ or generating precist 
time bases. One o important additions 
is an entire chapt n Miller Effect swee; 
generators. Amor modern generators 
of this type are phantastr 
and sanaphant 1 i 
and circuits wit presentati values are 
given in many cases 


rit 


Not only are ty of sweep circuits dis 

cussed, but triggering, linearization of the 

trace, deflection mx ds, and synchroniza 

tion are thoroughly d along with . 

circuits, oscilloscop I and possible - BY. & Phone Equipment 
} oS te , ot Booklet are the products of the fellew- 
changes tor eClal applicati ‘oa 


I . ~ ing monvfocturers: 
An appendix of over one hundred pages yol> ; ALLIANCE MANUFACTURING CO. 
over uch mat thode ray gy 1 P 7 AMERICAN MICROPHONE CO. 
s su ater! as cathode av tube & Zs 


tu 


*AMPEX ELECTRIC CORP. 
peration, forms of distortion of the trace \ “1 ] “AMPLIFIER CORP. OF AMERICA 
tieraniiier oil : “ers geen THE ASTATIC CORP, 

ph ogra] of th trace, electrical net \ any “  AUDAK COMPANY 

works for differentiating, integrating, and = : . AUDIO DEVICES, INC. 

. s t BERLANT ASSOCIAT 
computing and_ the generation of square > - CLARKSTAN CORP. ” 
waves and pulses. The author hz ncluded DUOTONE COR 

s . owls . ; ELECTRO-VOICE, INC. 
frequent references mtemporary lit | FAIRCHILD RECORDING EQUIPMENT CO. 
erature on the subje r those seeking ; -. GARRARD SALES Corp. 

FSO Reg eR s eS y GENERAL ELECTRIC COMPANY 

urther informati ugh compreher - GEWERAL INDUSTRIES CO. 

sive in scope and small in size, the book : JENSEN INDUSTRIES, INC. 

gi " ane tte ? . , MAGNECORD, INC. 

gives each subjex ough treatment M. A. MILLER MFG. CO. 

L.SGoodiviend MINNESOTA MINING & MFG. CO. 
. ORRADIO INDUSTRIES, INC. 
*PENTRON CORP. 
. . PERMO, INC. 

The Recording and Reproduction of ; PICKERING & CO., INC. 
Sound, by Oliver Read, Editor. Radio | You can obtain without cost or obligation, a complete PRESTO RECORDING CORP. 
and Television News. 800 pp. Indianapo- | 68 page catalog section as reprinted from the Industry's aeanan Guaee” 
lis: Howard W. Sams & Co., Inc., 1952, | Official 1100 page Radio's Master, 16th edition. REEVES SOUNDCRAFT CORP. 
¢7 95 ' © REK-O-KUT COMPANY 
= This section catalogs in detail the products of the SHURE BROS.. a 
Vastly expanded and vastly improved | leading Recording and Phono Equipment manu- canae Dane: ine, 

over the first edition, this volume will serve facturers — all in 1 handy booklet. It is complete WEBSTER-CHICAGO CORP. 

as a reference bo n audio equipment for | With descriptions, specifications, and illustrations as WEBSTER ELECTRIC CO. 

both novice and engi: a te onael written by each manufacturer. Whether you buy, sell, *These manufacturers not 

or specify these products, you will find this booklet ecndinn sheets all eoneadaar oath 


in one place n t the information 
‘ : ‘ extremely helpful. booklet. 


this subject which appeared 


Radio and Television This offer is MAIL TODAY 
The + ° s 4 é 


subjects coveres re principally made possible 





those which would appeal to the hobbyist, by a special 
and the work commences with a discussion | 4?rangement be- egy a yeh nn .N.Y 
tween AUDIO 342 M: : mf 17, N. Y. 
ENGINEER. Please send me, without cost or obligation, the 68 page Recording 


ducing it. All ty: 4 ling now in ts wat 2 is = & Phono Equipment and Accessories Booklet reprinted from 
' : aa Rares PeSsseness © Radio’s Master. 

are discussed, < quipment used| RA DIO’S 

throughout the entire operation of record-| MASTER. Be Name 

ing and reproduction ; described. The sure to get your 

book is recommended as a study book for | copy now. Fill Address 

the novice, and as a1 book to any in the coupon City... 


in audio w4rk below and mail. 


of sound before nt ng into the more 


technical phases of 1 rding and repro 
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NEW PRODUCTS 


@ Broadcast Microphone. It(‘A's new Type s ! ‘ vr, also occupies less than 
BK-1A rophone is designed to provide E ‘ instrument's volume. Over- 
br asters with a small, low-cost unit 1 fr uen response of the two-stage 
frequency response and relative npl ind three-stage main ampli- 
or the effects of wind and r in 1551-A is 20 to 20,000 eps. All 
Suited particularly for remote . . , i vt es of the instrument conform 
the microphone is small, rug- . \ » AS cifications, and direct measure- 
structed ind finished in non- ~ men o und pressure levels 
q to 140 
ion to 1 
self-contain 
equipped with : 
pany 
nbridge 3 


@ New V-M Record Changer. 
stvl g s featured in the new 
f d ingers whiect 


duced 


any, 900 Fauquier St., 
Made of corrugated 
provides adequate 
n weight, is inexper 
tilable for 4 


e@ Folded-Horn Corner Enclosure 
Inch Speakers. Hass response a 
5 stressed in Ele« 
sunce t ‘ i Baror 

the « 


ps is 


closures mar 
ense, Designed 
faronet irkably 
nly 23% 
deep at 


e Tweeter. 
be designed 


e Tiny Tape Recorder. yproy @ Wharfedal 
ed the Intery t ev kers ft 


e@ Sound Level Mete 


Super 
in. plywo 
perture 
er. May 
ly by cor 
present tret 
).5-uf. capacit 
oil of the Super 
oration, 164 Du 
Y 


@ Variable-Capacitance FM Pickup. ©) 
ting ! unique iriable-capacitar 
prir w Weathers pickup 
@ Magnetic Bot < ; ‘ ra g at a stylus pressu 
porfessiona i 1 \ ‘A rod fo eg nm hen mounted in a we 
I ri ne arr Record wear 
In operation pickup 
llafor using a 6ATE 
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HIGH FIDELITY 
SOUND EQUIPMENT 
AT ITS FINEST 


tube. Oscillator ou itput is 0 5 volt at high ; a! A section of the world’s largest Sound 
impedance — can d quali cryatet 0 oa és Equipment Studios — at LEONARD’S. 


The Famous ‘LEONARD a 


Power quit ‘ S a. at 0.3 
This COMPLETE, Ready-to-Install Hi 


and 25 olt at 2 which 
h 
Fidelity Radio-Phono System with the 
Finest Names in Audio Equipment 
MEISSNER TUNER—Model 8CC 
(FM only) 
Gives amazingly clear reception 
NEW caer see JEWEL” 


obtained fror n t ’ Weathers 
lingsw 
Has built-in x... dual tone controls 
db. 40 to 


power 
3 inputs. Frequency response 
15,000) eps 
ELECTRO-VOICE SPEAKER— 
Model SP128 
12” coaxial extended range speaker 
quency response >to 13 cps t 6 « 
Max. Inst. Power Input, 15 watts 3 
st) cps, 20 watts above ) cp 
VM RECORD CHANGER All of the above for S .78 
This latest improved Model 950 GE in our special price, only Net 130 
corporates a 4-pole motor, 3 t The “Leonard Leader” as above, but with MEISS- 
equipped with RPX 0 GE ariable NER TUNER, Model BI AM-FM) Net $146.25 
Reluctance Triple Play Cartridge 4sk about our other “Packaged Specials.” 
e 
New WEATHERS One-Gram 
Capacitance Pick- val Cartridge Form 
At last—1 m w 20 to 20.000 eve 
mprove an d replace ’ dern phonograph pickup 
@ One gram stylus pressure with ideal tone arm 
@ Two grams pressure on modern Webster changers 
@ Very low presiures with other players, including R¢ 
changer 
@ Will operate properly with most good quality tone arms 
Osc t quires 6 its ac at amp, and 


. scdbd uae tnaenions .<......- ane 
WEATHERS power 


tee RRR ne 


NEW UNIVERSITY DIFFUSICONE 
12” SPEAKER 


Extends high frequency response through dual cos 
loading of di P t high frequency reg - , 
oving bo ad r ctor and aperture defractor re 
ency Resp. 45 cps. Impedance, 8 chms. Power capac UNIVERSITY 
dt Cx onance » ep Overall depth, 4% 
Net $26.46 


STEPHENS 112FR SPEAKER—12” Co-Spiral Full Range 
1 Ib ee V permanent magnet, 8 to 16 ohm ) deep, 12 
diameter. Over 90° high frequency dispersion Net $30.87 


Make your own CABINET 
.. for 12” Speaker, 1 for 15” Speaker 

mble your own folded horn from a 
( CAB INART kit All materials included 
Gain a full octave of clean bass never re 
produced by ordinary cabinets 
Model 61—12” Speaker Net $19.95 
Model 63-1 Speaker Net $23.95 


— 
STEPHENS 


Ma Orde filled promptly. Write Dept A5 r iunmediate 


courteous service 


Send now for our FREE 48 p. CATALOG of 
the latest and finest in Sound Equipment. 
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lowed by oscillation, took place inevit 
ably at the frequency at which measured 
and calculated Z,, was lowest. Thus, 
Clements’ implied remedy—limitation of 
amplifier bandwidth to the range where 
so effective 4m is high—would amplifier 
without a middle audio range and does 
not appear to be useful. The writer did 
find it possible to cancel out all of =, 
and speaker (including cross- _ very careful adjustment, but the 

igh regulation that went along with 
over networks) investigated, is that 2m this made the adjustment extremely crit- 
tends to become so small at the middle 4 ; 
range critical frequency—in the order 
of 1.5 an R,, 8.5 
ohms—that a close approach to perfect 


FEEDBACK 


[from page 21] 

ary for oscillation are not give an 
in the middle range 

The net result of these conditions, 

found in a number of single speakers 


systems 


ical, with much obvious “ringing” and 
a strong tendency. to oscillate whenever 
the experimenter took a deep breath 
The high negative regulation (16 to 
17 db) was, of course, due to the small 
remaining Z,, at the critical frequency 
Clements’ statement that 


ohms as against 
damping causes high instability, so much 
far above 
-ringing fol- 


o that in the amplifier used 


average in every respect regulation is 


MODEL 1810 
HIGH-FIDELITY 
PHONOGRAPH AMPLIFIER 


Custom Quality 
FOR LESS! 


SPECIFICATIONS 


400 and 
harmonic 


THE IDEAL LOW-COST HI-FI UNIT 
FOR CUSTOM INSTALLATIONS 


Output: Measured at 100 
000 cps—-10 watts at 3 
Percentage intermodula- 
tion distortion at 60 and 
with 4 to 1 ratio 


level 


distortion 
000 cycles 


(home Here’s a high-quality adequately powered unit 


capable of the finest high-fidelity reproduction, and 
available at really low cost. The RAULAND 
1810 10-watt High-Fidelity Phono Amplifier is 
equipped with 3- position input selector switch 


2 watts | 


watts 3 10 watts 


Gain: Magnetic 
(10,000 ohms 
put 80 db 
ohms 


phono input 103 db 
crystal pickup (aux.) in- 


100,000 ohme 3 db (100,000 


for magnetic or crystal pickup and high level 


Frequency Response: + 1 db 40 to 20,000 


cycles per second auxiliary input. Features include: built-in 


Tone Controls: Separate boost type controls. preamp for magnetic pickup, separate 
Bass + 13 db to db treble 


+ 10dbto 


at 40 cycles 


20 db at 15,000 


boost type bass and treble tone controls, 
cycles and compensated volume control which 


Output Impedances: 4, 8 and 16 ohms. increases lows when volume is reduced. 


Hum and Noise Level: 4 
(unweighted 


ib below rated output There's nothing on the market compa- 


rete on phono lb below rated power rable for features, performance and 
outpu 


unweighted) on aux 


value. Available for immediate 


Tubes: 1-6S( 
y delivery from stock. Get the full 


, 1-6SQ7,1-6SL7, 2-6V6GT, 1-5Y3GT. 

watts, 117/130 volts, 60 
Chassis is finished in 
Size: 1014” 


Power Consumption: 
cycles 


details today! 
handsome light-green 


hammerloid x 6'9" x 6” high overall. 


See us at the Chicago Radio Parts Show and 
the Audio Fair . . . in Display Room 619... . 


Electroneering is our business 


SOUND 
EQUIPMENT 


INTER- 
COMMUNICATION 


RAULAND-BORG CORPORATION «+ 3523-L Addison St., Chicago 18, ILL. 


at perfect 
not prove out to be entirely accurate, at 
least at the critical frequency, which is 
the important one to consider in prac 
tice. Regulation will, of course, be much 


not excessive damping does 


lower at other frequencies. Being depen 
dent on the ratio of voice-coil resistance 
© Zu, 
the high frequencies where Z,, is high, 


it will be satisfactorily low at 


and also at resonance 

While Z,, must be considered, as was 
pointed out, in practice it appears to be- 
low at such an important fre 
quency when regulation is perfect that 
removed from the for 


come s¢ 
it mav almost be 
mula 
e . + 
I , 
while the 


sal] 
technically 


Thus, writer's original for 


mula was inaccurate, im 


practice it is still a governing factor in 
» achievement of high damping 


Is All This Desirable? 
wperly raises the 


} 


question ot whethet gh negative an 


npedance is a good thing, 


that it is cer 


plifier output 
ind this wri rrees 
sing. It obviously im 
though much of this 


11 feed 


ad Dy 


h negative 
convent 
ost obvious | is ag | 
low-frequ cy response \s 
(see also below), the 
rfect cancellation of R,, 1 
i constant voltage across Z», at 


s. Since Z,, rises at low 


shown 


mid-frequency 
part of the 


the 
working 


| 
takes 


1 1 
lance less power 


power 1s 1 udiated. Z,, 
the mid-frequency 
it least 


trequency 


above 
value, but air coupling is better 
to the point at which the high 
hort 
lual 
gative 
point where 
atistact to add 
damp 
| 


ne 


impedance for better 
dd ualization im 
fer | circuits 
is difficult to do accurately 
Thus, thi 


has 


a bass e 


or preamplifier 


i number of re 
even though hi pproach 
what trom 


yrvie t » the 


me 
som 


Some Interesting Data 

course of investigating this 
writer made a large number 
The most interesting 
in text and graphs 
} 


In the 
subject, the 
ot measurements 
are summarized here 
P s whic 


ments mad 
Ing spe iket 


amplifier anc 
} 


consisting of two bass ¢ one 
speakers with a 


network, in a 
ibout 15 


system 
high-frequency 
1.000 cps cI 
pletely 
cubic feet of internal air space 
Determination of the motional imped 


SSOVE con 
] 


enclosed baffle with 
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ance of the speaker system was made by 
two methods, both involving actual meas- 
urement of the total impedance and 
subtraction from that figure of R,,, 
measured with a resistance bridge and 
amounting to 8.5 ohms. The first method 
employed a thermocouple-type ammeter 
in series with the speaker and a volt- 
meter across it. The second method in- 
volved simply placing the speaker sys- 
tem input across a standard a.c. resist- 
ance bridge. The results of the two 
methods agreed very closely, but at very 
low values of Z,, relatively small meas- 
urement errors cause large percentage 
errors in Z,, because of the subtraction 
required. It is to be noted that the gen- 
eral shape of the Z,, curve agrees with 
that in the cited reference book. This 
curve confirms the previous statement 
that Z,, rises at frequency extremes and 
that it reaches an extreme low point at 
the frequency at which oscillatien is 
always observed to begin. Other speak- 
ers measured—both two-speaker systems 
and single speakers—agreed with this 
curve in general, though the precise 
frequencies at which maximum and 
minimum Z,, occurred were naturally 
somewhat at variance 

The regulation curve of Fig. 1 was 
le by measuring output voltage of the 
amplifier with and without the speaker 
load to be noted that 
when a istance load was 
substituted for the speaker, the regula- 
tion was 125.000 
cps. As curve 
shows that regulation at all frequencies 
1s approximately proportional 
to Z,,, and that it is highest at the criti 
cal frequency of 200 cps, giving the most 
unstable condition at that point. Inciden 
tally, the 


m 


mac 


connected. It 
constant-re 
constant trom 20 to 
may be expected, the 


1 


nvers¢ 


measured regulation agreed 


wtih that calculated 
¢ to Clements’ Eq. (1) 


lo determine how the 


extremely closely 
accordit 
power con 
sumed in Z iffected by the value of 
shown in Fig. 1, 
frequency ) with 


m 1 
(which, as 


m 


witl 


varies 
various values of 
negative amplifier output resistance, cal 
culations were mad 
curves of Fig. 2 
When R, is 
damping ) the voltage across 7 
stant for all values of Z,,. The 
in Z,, is therefore inversely 


resulting in the 
equal to R,,. (perfect 
m is con 
power 
proportional 
to Z». The topmost curve of Fig 

this basis, assuming 10 
across Z». Note that the power in Z 
falls off as Z,, becomes larger 


m ! larg 


2 was 
made on volts 
m 
equivalent 
to the frequency becoming lower. 
When R, is reduced to 


cancel out FR the 
power-Z,, curve changes, not 
values 


i value which 
loes not entirely 
only in 
but in general \s Z,, rises, 
does the power! ( the voltage across 


Zm no longet 
stant 


ot course, remaining con 


since there now some positive 
resistance in series with the generator ). 
It then drops, as is shown by the center 
Fig. 2. Incidentally, the value 
R, was chosen for this 


a mathematical method 
a value for 


to choose 
power in Z», 


curve ot! 
of —6.5 ohms for 
illustration by 
whose object was 


which the variation in 


would be minimum for a range of Z,, 
values. The curve shown for —6.5 ohms 
is Optimum, a flatter curve not being 
possible in the range between 1 and 4 
ohms. The derivation of the method is 
somewhat lengthy and space does not 
permit its exposition 

The curve for zero amplifier output 
impedance is a complete reversal of that 
for perfect damping. Notice that here 
the power in Z,, rises as Z,, rises. This, 
incidentally, is the condition—speaker 
terminal held constant—under 
which speakers are ordinarily measured 
tor acoustic response 


voltage 


rhe writer will not venture an opimon 
as to what effect these power-Z,, (actu 
ally they are power-frequency) curves 
have on actual acoustic response. How 
much of the power in Z,, is useful in 
pushing air and how much is consumed 
in overcoming mechanical impedances at 
various frequencies is a matter for con 
jecture and differs with different speak- 
ers. It is only possible to make the ob 
vious statement that the performance of 
the speaker as far as the ear 1s con 
cerned certainly could not be identical 
under all three conditions shown in 
Fig. 2 





Complete 360° pan without 
ragged or jerky movement is 
accomplished with effortless 
control. It is impossible to get 
anything but perfectly smooth 
pan and tilt action with the 
“BALANCED” TV Tripod. 


Quick-release pan handle ad- 
justment locks into position 
desired by operator with no 
“play’’ between pan handle 
and tripod head. Tripod head 
mechanism is rustproof, com- 
pletely enclosed, never requires 
adjustments cleaning or lubri- 
cation. Built-in spirit level. 
Telescoping extension pan 
handle. 


Write for further particulars 





Camera CQuipmen 


C. 
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Sloating Ae 


for all TV Cameras 
‘““-BALANCED” TV TRIPOD 


This tripod was engi- 
neered and designed ex- 
pressly to meet all video 
camera requirements. 


Previous concepts of gyro 
and friction type design 
have been discarded to 
achieve absolute balance, 
effortless operation, 
super-smooth tilt and pan 
action, dependability, rug- 
gedness G efficiency 


Below: 
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Na 
\ NeW THE 10-POUND PORTABLE 


BATTERY-OPERATED TAPE EDITING 
MIDGET TAPE RECORDER 

)) sounds encountered in his work and to 
his hearing, the time is appreciably 
The Magnemite* uses inexpensive dry bat- shorter. When material is edited so that 
teries that last 100 operating hours. No the sensation of 


wet cells that require re-charging or special in 
handling. 





from page 16 








persistence Is used, as 








we. editing device, it has been found 
5 that persistence cannot be depended 
Ve MAGNEMITE* Yew SPRING MOTOR upon for much longer than three or 
, . 3 f ] j : . 

Designed by A. C. Shaney, internationally- The governer-centrelied constont speed four hundredths of a second without 
known leader in tape recorder develop- motor runs 15 minutes per winding 
ment, and built by Amplifier Corp. of : to the ear. Irwin Pollack, in J. Acous. 
America, leaders and pioneers in magnetic  /7n 2-HOUR RECORDING Son jm. for November, 1951. estimates 

recorders since 1936 — the Magnemite* - he dur | laine, ] 
£ ec This extended playing time is obtained the duration Of persistence at about 
is also a leader in its field — the first cine ak Oe = a aed ion seeed, acl 055 seconds for white noise. This esti 
completely portable tape recorder, powered the use of two sound tracks on standard mate is close to agreement with the 

by self-contained dry batteries! Measuring <h * j ‘ be 4 

only 11% x 8% x 5% inches, and weighing > pe Sa writer's experience in : aiting tape Ot 
only 9%4 Ibs., the Magnemite* represents WeueeSENSITIVITY course no claim is made as to the pet 
ease and convenience in remote recording. - sistence of sensation at verv high levels 


Crystal-clear recordings can be made from of sound. When the sound I is 
Your Net Price . . $1895° any distance up to 100 ft. away from the = ss — : 


, high that it is shocking, the hearing be 
mplete with batteries, microphone, and earphones microphone. S 


the cessation of sound being obvious 














ce *s sul rm or sl -r or longe 
*Trade Mark Reg. Order today, or write for additional literature to: me ubnormal for shorter or longer 


- periods of time, depending upon the 
AMPLIFIER CORP. of AMERICA .- 398 Broadway + New York 13,N. Y. degree of shock. This cannot be re 
garded as persistence, but must be re 
led as deterioration of the hearing 





In the normal run of audio, we do not 
e * encounter this type of shock-deafness 
Authoritative and et lea, ro yo arn 
theory, whether hearing persists in the 
e e nervous system to the brain or in the 
E l ht ; brain itself. Hearing persistence ap 
n 12 ening eee pears to vary somewhat with frequency 
here seems to be more at medium 


trequencies than at either low or high 











trequencies, which may be ascribed to 
th riation of the ear’s sensitivity 
Acknowledged the Leading Publication her a sound which is heard o 
in the Field of Sound Reproduction ae oe ee ae ee ee 
t due partially to the excitation ¢ 
! ¢ 


iT 
rations in the ear and 


I you are novice, hobbyist, experimenter, or engineer ...if you partia en 
are a lover of music .. . and in pursuit of sound, undistorted . sten ring. If two w 
. . . Audio Engineering will be your faithful, reliable com- . nade 
panion all the way. You will find no more pleasureable and : ; 
stimulating reading than there is in AE; absorbingly interest- his sour 
ing material, valuable and authentic data, workable detailed in- ; “ = 
structions ...all comprehensively and yet practically presented. | 


enol 


natura il is present 


a tl 


n tape but is, as far as 
can be determined, due to the overlap 
“What to Do” and “How to Do” will guide your every move ee Se Se Peerneniae te aie nals ae 
oma " > recognition of the beginning ot the 
through this thrilling experience we call Audio. ciccieel siceiait Ma Witiod aie a 
ways be eliminated by inserting 
Each new issue brings New Ideas, New Slants, and Latest Devel- | =6 tape, from the same background 
opments... month in and month out. . . twelve times a year. “ n the two sounds, as in / ig. 4 
ersistence 1s a tact or hearing 
BE SURE to get your copies REGULARLY. Whether it is due to the excitation-time 
ot the nervous svstem or to a function ot 
a the brain need not concern us too much 
You may make use of persistence in 
AUDIO ENGINEERING 
342 Madison Avenue, New York 17, N. Y. 
Enclosed is _) Check Money Order for $ 


Please send a copy of each new issue of Audio Engineering for the next 
Lo 12 months; (| 24 months to 


creating the illusion of a blend from 


MAIL this 
Coupon 


NOW 


ry laughter into voice s in 
he time elapsing between 
persistence-exciting sound and_ the 
l ng sound should not exceed 
Please Print 


— » at 15 in./sec., measured on either 
Address > and should be less if in any pat 
City Zone Stote 

Subscription Price: U.S.A, Conede ond Pon American Union: | yeor 
$3 2 yeors. $5.00. Other countries: 1 year..$4.00 2 years. $7.00 


ticular case the result sounds abnormal 
in any way. Where such a persistence 
blend is made following laughter, the 
voice immediately after must be in the 


i 
| 
| 
! 
! 
! 
thirtieth of a second—one halt 
! 
1 
| 
| 
| 
' 


Lee mee wwe wees eaaseoeoowaoee 


AUDIO ENGINEERING @ MAY, 1952 





same mood I 





gets should be co tn tentio he sense of what he was 
b is not right . ors at la , ' I strange to Say the effect 














i discontinuity im sense is far less 
Fig. 3. When two sounds are edited too sconcerting than 
tightly,” a third sound can sometimes be heard | 
at the splice can conceive of the fallibility of a poli 
Background Matching nt 


a sudden change in 
kground. The mind of the listener 


strove 





t gas or of ar tor in 
Probably the grea ngle prob Ta ETS Ae i drama s shock 
let In tape editing is tl t I | . hen tl y t hot 
background 
sistence blending i I nes Fig. 4. When a minimum of 3 8 in. of back 
ne background I ain ground noise (preferably from preceding tape 
segment) is spliced between the two segments 
in Fig. 3, the unwanted third sound disappe:rs 

















rea dead dubbed und t dead voice 
od is a sh ' APPLAUSE PATTERN , 9 VOICE th rround sound under 
listener. Unless : 1 

re 1s one edi 


] 
used to alleviate 








to insert enough t 
the reaction 1 so it i cht Fig. 5. Applause “persistence-blended” to 
possible for tl ditions senile voice. Note that applause should be cut im 
i . ° ‘ 
sh AE ae ai stad 4,;  Mediately after loud clap, preferably when 
; a tale" : a ; background sound is somewhere near voice 
reverberation and some fit 8 ' background. Voice should be cut very tight 
practically in the sound. At the speed of 15 
in. sec., the tape between A and B is equal to 
é | 1 60 sec. The persistence of hearing excited by 
to keep the illusion intac the last clap of applause will, however, sound 
nuttine tomethe: a ie a as though it is in back of the voice for at , ates lt iuntablaamaheel 
ee a , least twice that time if the edit has been per ; — epee 
vackground oun do t sound to | lestroved 
formed correctly oa . - 





be used here to 


the dev 


match 


ind of th n backgrot 
en the ba short ta 
to son ‘ r whi ! will produes that ose here 
obtain a smoother transition he effect lesired effect hearit 
desired here for the ri re | The 





writer has often been so wrappe for the tape-editor 


HARRISON AUDIO SHOP | 
Using a Wiltamson ? 


Double your power output, and 
reduce distortion by 50%!! 


EATHER 
Gage... ACRO TO-300 ny . 


“The World's Finest Transformer,"’ fg & Pi C W U p 


Response = 1 db l0cps to 100,000cps ut 
Rated to handle 40 Watts Don’t Wear O : 
Resonance-free response Recor ds: 
Unequalled square wave response your 
Low phase shift 
Most quality per dollar! * 20 to 20,000 cycle flat response -realism without noise! 
* Only one gram pressure! 
$ 75 * Conversion The world’s lightest-pressure phono pickup! New principle—instead of the record and 
# Kit — $1 needle working to generate an audio voltage, the Weathers Pickup merely frequency 
net modulates an external oscillator (the Gifference between pumping water, or turning on 
t a faucet’) The result is almost unbelievable realism of reproduction with practically no 
b imp! Pn lh » gr omg gener ' groove wear Your records retain their Drilliancy indefinitely’ Universal mounting cart 
y ompy ¢ ong ee esistors © condensers ridge fits domestic player and changer arms 


1M 


A 


ai 





Oscillator output is “Constant Amplitude” or “AES Compensated” to match any ampli 
ACRO 10-310 — Same ratings but 20 watt For converting all popular 10 $18.”° pt uae a Ay yok ng Sm wnalig~ ab — 2 aA ~—_ amplifier 
r , iw uw 1 ' ' * 4 4 
watt 6V6 amplifiers to the sensational Ultra Linear Operation ’ _ ~— oe 








ACRO 10-290 for the Original Williamson Am All units fully potted in attractive Complete cartridge, with sapphire tip stylus, $ 5 0 
plifter. Performance equal to the finest greyh tone case Comp and escillater. Order now, for fast delivery. 
regardiess of price’ $15.75 only 3%” x 3%" =x 4%" high 








Write for 12 page ACRO 


REESE sate tre in con ARRISON RADIO CORPORATION 
version schematics 


Audio PROBLEMS? 227 GREENWICH ST. 
— ae = o> — Specialist endly NEW YORK 7, N.Y . BArclay 7.7777 
helpful advice. No obligation! 
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Do you hove ony 








Booth 107 - Rm. 529 - AUDIO FAIR 


BUDGET NEWS 
MULTI-SPEED —s [from page 24] 


4 > SS. | restricted to any one wood or metal. 

P b N T Ze) N . : Steel, wrought iron, brass —even that 

| : cheap (though solid) curtain rod avail- 

TAPE RECORDER ® es : able at any hardware store—might be 
5 < used 

Steel rod, actually, might be the best 

in a unit larger than two shelves. We've 

seen similar displays of this scaffolding 

arrangement and that was the metal 
used. 


Source of Design 


| Model 9T-3C The Italians may have been the first 
$179.50 to use such mounting materials. A recent 


With Full Width Heads nternational exposition of modern archi 
$189.50 tecture held in Milan, Italy, showed one 


es 2 
room completely furnished with this 
by leading Stations USES FULL WIDTH HEADS scaffolding. The rod framework reached 


(single track) from floor to ceiling, even crossed the 
a es Only Pentron offers this professional ceiling at key points for better bracing 

feature at this price! Meets exacting of the st ieee rl . al - 
hi-fi requirements of broadcasters le structure he room hghting was 


and sound studios = an integral part of the entire form 
Range—50 to sono ps at 7,” 


(1 hour)—50 to 5000 cps at 3%” while simple panels were suspended 

2 hours) ; S from the upper reaches of the scaffold- 
h { , ac Single ) 

awe ee = = ing, heightening the illusion of a series 

/ 


-ush-Button Control for speed of display rooms. The metal parts of the 


change ] } 


* Name on request Fastest Speeds —Rewind, forward 20 structure were black-painted stecl, the 
to 1 ; om shelving was of glass. But the most 

, - iplifier uto. e ali the t bot 
Write for Bulletin DS51 role 1 gu mute. Qquniisation at Ser striking feature of the entire display 


Weight—Only 27 Ibs was its subject. Here was an exhibition 


ot rare old books yriceless records of 
221-AE EAST CULLERTON ST., CHICAGO 16, ILL pl cord 
eR Eee cai: | ATLAS RADIO CORP., LTD. TORONTO man's efforts to write down his thoughts 


on this matter of design. Yet the scheme 
ot metal scaffolding and glass was as 
vital and dynamic as the subject of the 
exhibition itself 

Chis all seems well removed from out 
description of the unit pictured, but we 
do want to point out the practicability 
of these materials in this sound syste 
Naturally, not everyone caters to ideas 
similar or complimentary to those her 
But sharing this architect’s likes and 





tastes, we are quite pleased to presen 
this as one of the most interesting de 
signs of its kind. Many factors are in- 
volved in designing cabinetry in keeping 
wth a five-hundred-dollar sound systen 
Cost is the first and most important. A 
for details on the compromise might mean fir plywood 


FINEST AMPLIFIER rather than a solid, bleached mahogany 
EVER BUILT Yet the desig attractive, even though 


© No output transformer it 1S inexpensive 

©@ Frequency response + 1% db 20-70,000 [he second consideration in system 
c.p.s. , 

Distortion less than Va of one per cent housing is its size, with possibly an al- 
@ Phase shift less than 15° at 20 c.p.s. lowance for increase in the number of 
(Above figures ore a true picture at full 
output of 20 wotts.) 1 ' 
The 500 D is the first amplifier to corder. Too, there is the matter ot record 
successfully eliminate the output storage and that, to us, is often a head- 

transformer, Hum and noise...all -} M 1: f Id like 

distortion introduced by the trans- ache. \lost audio tans woulk ike 
former is eliminated. This means records stored in the same cabinet as 
more perfect reproduction . . . better 
listening for you. Matching Speakers : 
with 500 ohm voice coil give you expense. But with this modern combina 

i in li i ° 
ee ae tion of wood and metal, only a few mor 
new developments. Learn about these rods, connectors, and planks are nee 

— as the system expands or the record col 
STEPHENS lection increases. Notice that the unit 
500 D Amplifier can be added to in any direction, so wall 


List Price $184 Tp 4 53 length shelving is no problem and cer 
STEPHENS RY Dp tainly no great expense If the shelves 
5106AX Coaxial INCORPORATED are designed to a proper width, any 
Speaker . ; 251 SO. ROBERTSON BLVD 


List Price $179 pieces of sound equipment—even teley 
BEVERLY HILLS, CALIF. BRodshaw 2-1983 sion sets—can be mounted within them 





system components—possibly a tape re 


the system —add space, add cabinetry 
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The next factor to be considered in 


this newest design is the type of shelv- » | 
ing—wood or glass. If you live out of 7M 

the larger cities, look for a small lumber Vi 

mill. Woods We 


indigenous to your own 


part of the country shouldn't be too ex- 
pensive. One lumber mill in an adjoin- 
ing state will sell us any wood in the 
area, custom-cut to any length or thick 


ness, for twenty cents a toot That’s 


quite cheap but the requirements are for to throw away that beautiful >= 
simple planks. Finishing should be the | eld Console...replace the obsolete 


least of your problems; pay three or ° ° ° ° 
four dollars to have the wood finish radio with a modern, easily-installed 
| 


sanded, then lay on the shellac or var- 
nish. Glass, also, might be used, although 
it is more costly than wood. Try local AM/ FM CH AS SIS 
plate glass firms. One of them might be ° Wwe ” 
willing — up odd — of broken and your console is right-up-to-date 
show windows tor a nominal amount. 

Finally, the act l mounting otf the 


audio equipment within this modern 


It is not necessary to spend a large sum 
of money to modernize your old radio or 
to become a “High Fidelity” enthusiast 
lurniture form must be considered. In ESPEY chassis provide the Highest Quality 
this unit, there are several holes—one at moderate prices 

for the tuner di h for the tune 
knobs, five fe he mote amplifier’s 
controls, and le large one tor the 
changer. A brace and bit, a ninety-five 
cent saw, and the manufacturer’s tem 
pl ites are the only items needed to con 


Fully licensed under RCA and Hazeltine 
patents. The photo shows the Espey Model 
511-C, supplied ready to play. Equipped 
with tubes, antenna, speaker, and all 
necessary hardware for mounting 

] Visit our Booth No. 673 at 
plete the installation. (An extremely NEW FEATURES coved Freque the PARTS Show in Chicago. 
small size of type hould have been used nod reuit, drif ed bes 


that last sentence, because the sus Makers of fine radios since 1928 





gestion will save you the cost of custom 
building and designing services.) 


TEL TRefeige 


sa oye URING COMPANY, INC 


Jed STREET NEW YORK 2 


rhis has been an outline of some of 
the factors to be considered preparatory 
to any sound-system design or the build 
ing of any system cabinetry. Though the 
subject system may not satisfy your 
aesthetic needs, it points out graphically 


ment ack ae phony one Ml o G € T 
needs as ll as personal tastes / 

wisuibealoperae sing: CONDENSER 
* 
MICROPHONE 
HUM NEUTRALIZATION ' 


[from page 22 . cs fie Precision Sound 











rk is the sum of the currents which ’ , Measurements and High 
would flow if « ich ge ‘rator were con- ; ™ ’ P 

sidered separatel; ther generators Quality Sound Recording 
being replaced at the Lime by impedances ’ “ 

equal to their respective internal im 
pedances In Fig 2, the volt ige ¢, is the 


' Built to give years of service without change in 
noise voltage introduced by the 


power calibration. Even without dessicators, Kellogg 
supply. The voltage ké is the voltage Midget Condenser Microphones show no detect- 
introduced by the phase-shift circuit é able drift in laboratory service. Proven in use for 
Since the internal in pedances of the @ RUGGED optimum performance for more than 15 years. 
nerator . ae ne seatiotia CONSTRUCTION 
genere rS ¢€, ana é are negiigipie 
compared to the constants of ee ai @ EXCEPTIONAL PRINCIPAL CHARACTERISTICS 
ere" the eine © " CALIBRATION 
ainder of the circuit, then considering STABILITY MODEL A MODEL B 


generators ¢, and —ke, separately 
, ; @ UNAFFECTED oe 


Referred to 


BY VARIATIONS J volt’ dyne/ em? 





-59 db -55 db 


| 
_ " 
IN HUMIDITY T£ 3db from 2010 11,000| + 4 db from 20 to 15,000 eps 


FLAT TO WITHIN eps, for closed cavity with or without grille for perpen 
without grille | dicular incidence in free field 





Users Include government laboratories, SEND FOR FULL 


universities, audio development labora 
th tories, sound studios and industrial plants @ SPECIFICATIONS TODAY! 


tne resultant curren en manufacturing sound equipment WRITE DEPT. 27-€ 
1; —t,= R R : ELLOGG SWITCHBOARD AND SUPPLY COMPANY 
V(Atzt jh. 
—— : a MIDGET CONDENSER MICROPHONE ) 
V (FR, + R, °+X,° 6650 South Cicero Avenue, Chicago 38, Illinois } 
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of the tube be zero, then, 


How Good Are REK-0-KUT TG CLTCEMEAE | 1 order that the voltage across the grid 


c 


XX e,-1,\/R,? +X! 
: Substituting for i in the portion of the 

equation to the right, then 

+iR,=—ke 

e, (1+k)R, 
\ (R, } K,)* +X,? 
(1+k) R, 
V(R, R452 
is unity and X.« Rk, or R,, then 


Y_k-0O or 
R 





tk) Ro-k (Ry + R,) 0 


sje 
aw 2 th 4 a tk) R,-kR, -kR, =0 
i] i J 
eres e Answer: At the 1950 Audio RP (14k—-k)=kR 
Fair in New York City, and again at the 1951 Audio Fair, the LEADERS a eee ee 
in the Sound Equipment industry used REK-O-KUT Turntables and REK-O-KUT 
Phonographs to bring out the best reproducti in d ‘ating their own 
components! Here are those who, by their choice, paid the greatest tribute to the However, it is to be noted that the 
quality of REK-O-KUT equipment: fie yecees 


9 


Cherefore R, kR 





I 


voltage (e,-!R,) produces a current 
ALTEC LANSIMG LEONARD RADIO SAT. REVIEW OF LIT iiieninds Sen diene diode wenistenin ‘ol 
AUDAK COMPANY K . CO. STEPHENS MFG. CORP nrougn the dynamic plate re ATIC 
BELL SOUND SYSTEMS . G. LABS. SUN RADIO & ELECTRONICS the tube. If X, is small, the voltage 
ELECTRONIC WORKSHOP ANY TETRAD CORP 2p snieeiiieiiace tiatiait es aan 
HARVEY RADIO CO RCA-VICTOR DIVISION TRIAD TRANS. MFG (e,;—-Utz_) IS essentially equa 2 
HUDSON RADIO & TV REEVES SOUNDCRAFT UNIVERSITY LOUDSPEAKERS voltage ¢, across the grid circuit of the 


HIGH-FIDELITY WILL AGAIN REVOLVE AROUND REK-O-KUT at the ‘52 vacuum tube. Consequently, the hum or 
Audio Fair at the Conrad Hilton Hotel, in Chicago, May 23-24. Be sure to visit us, noise current through the tube can 
Room 507 .. . see the entire line of REK-O-KUT Turntables, Portable Phonographs and : | ee : | 
Disc Recorders PLUS our newest creation, a 3-speed, 16” Transcription Turntable usually ve neglected, especially when 
For the Broadcast and Recording Studio. if you can't get to Chicago, you can always pentodes are used. If a capacitance hay 
see, hear and compare REK-O-KUT equipment at all leading Music Stores, Radio Parts Dis- e lue &X 2 iced “= 
tributors and Audio Visual Dealers. Write fot Literature. ing a value k. Is introduced in series 


with grid resistor Rk, and shunted by a 
REK-O0-KUT CO 38-01 Queens Boulevard high resistor, then the effect of the ca- 
@ Long Island City 1, N. Y. 4 


pacitance X,, can be eliminated and theo- 
retically zero noise voltage applied to the 
gt id of the succeeding tube. Other c ipa- 
citance balancing methods are possible. 
rhe circuit to be analyzed is illus- 
trated in Fig. 3, while the equivalent 
circuit is shown in Fig. 4. The power 
supply capacitance is normally very 
large and can be neglected. The same 
applies to the blocking capacitance (¢ 
The noise voltage E can be considered 
as a constant-voltage source. In the 
equivalent circuit, R, and R, are resist 
ances in the primary and secondary cir- 
Service on RCA Tubes cuits. cas 
k shipment, 
fRCA Transformer Equivalent 





Quick, Expert regen 
i ins in stock for quic 
— a distributor inventory © \ 
y "s large ol crs a : 
nate > wate — tubes—of all types. We yoo rhe response characteristics of the 
special-purpo the needs of industrial, broad- audio transformer 7, can be analyzed 
TYPES aM STOCK ize in supplying 1 and other users. To save wlth the oid sigs : . : 
ALL cast, governmenta - hone, wire or write to vith the aid of its equivalent circuit. 
—— time, effort apr pond a quickly from the Since the core-losses can be neglected 
@ Thyratrons ALLIED. Fill all — ner supply source. the equivalent circuit of the transformer 
@ Vacuum & Gos. Rect. complete, dependable e with the secondary parameters referred 
——— tal . ' ' to the primary circuit is as follows: 
@ Cold-Cathode See Your 1952 ALLIED Ca re (a: a 
etkt 
@ Phototubes : aLLrep Catalog for iS 
or to your i 7 
© Oncillograph Tuhee oye Hoch oe supplies = 
@ Comesn Tubes tubes, test instruments: ee . 
@ Mansecope audio empties. world’s largest 
cial Types ailable from the 
oe stocks. Write today for your FREE 


Interchangeability copy of t he complete 212-page 
Directory ALLIED C atalog. 
Valuable guide to selection of FREE! Send for it now ( (nz1) 
lace- sad n?71C,+ ( 
oper RCA tube type rep’ a > ps 
ee Lists 1600 tube types. ALLIED RADIO - | : 
Write tor FREE RCA Guide ene. dudeon Bivd., Dept. 17-E-2, Chicago 7+ Tl In the equivalent circuit, Fig. 5, L,, is 
No. 37-046. , the primary magnetizing inductance and 
Reg is the secondary winding resistance 
reterred to the primary. R, is the exter- 
Everything in ar yvaaa-li it; from ONE KY laa) ial circuit resistance, which becomes 


when referred to the primary. 
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cnt ii rour TEST EQUIPMEN = 


illel resonance . P i 
between P ‘ y 
(b) ig! requency ries resonance 


between / nd » ratio of L,, to 


y 


m 
iry stage transtormers 
usually from 100 to 1000. Conse- 


quently r the range of trequencies ot 


interest is necessary to consider only 
the low-tfree \ rallel resonance 
The magnitude of L,, is usually about 
100 henr 

For good low-tt ncy response, it 
is the p » make the magnetizing 
induct » I large and the total re 
Ssistanc in ne ru rv circuit small. 
Chese i tions are consistent with 




















Fig. 4. Equivalent circuit of phase correcting 
portion of Fig. 3 


others which may be incompatible at 


frequencies around 5000 cps, where the . PANY 
25 


high-frequency series resonance becomes , és f 


an important consideration. The low r RocKt inTte 
, : 


ws coer 
frequency par illel resonance character 
istic is utilized to extend the essentially 
constant-voltage gain into the low-fre 
quency region. For high-quality trans- 
formers used for speech and music, the 
low-frequency resonance may be at 200 
cps or le ss 
Below parallel 


resonance the trans- 
former secondary vo 


Itage leads the pri- 

mary voltage. This phase shift becomes 

more serious, of course, as the frequency 

becomes less. It was found possible to 

adjust the parallel resonance of a Thor 

darson T-57A36 transformer to 120 cps 

by shunting the transformer secondary 

with a small capacitor of less than 200 my. : 

put. Such a capacitor essentially will not i An all triode basic amplifier based 
affect the transformer output response . 
appreciably below 1000 cps. This par- ‘ 
ticular transformer has a secondary to x. last word in ultra high fidelity 
primary turns ratio of three. The funda- , 

mental frequency component of a single 
phase, full-wave rectifier is 120 cps. For 


upon the Williamson circuit the 


Fre r y re ‘ 


Mode! 


the range of frequencies under consid- aphetes 
eration, the practical maximum for the $475 00 
turns ratio in transformer design can be ’ 
substantially larger than the usual maxi- 
mum of three employed in high-quality 
audio transformers 
At frequencies higher than the condi- 
tion of low-frequency parallel resonance, 
the phase shift is more nearly uniform 
and may deviate only a small value from 
zero degrees for a substantial range. As 
a result the higher-frequency harmonics 
always present in the rectifier output 
also can be reduce d 
From the transformer equivalent cit 


cuit expressions can be obtained for the 

low-frequency gain and phase shift. In PRECISION ELECTRONICS, INC. 

the lo equency region the effects o " 
= tr pen I n e eftect I 641-43 MILWAUKEE AVENUE . CHICAGO 22, ILLINOIS 

the leakage reactance and the equivalent 
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Cc. G. McPROUD, 
Editor of AUDIO 
Engineering, writes: 
“I assembled my 
own home TV re- 
ceiver from a standard Tech- 
master kit. I was amazed at the 
speed and simplicity with which 
this could be done. So gratifying 
was the result, that I have since 


Experts Everywhere Concede the Superiority 
of the Techmaster 630 Type Circuit! 


The TECHMASTER 630 has been 
advanced in every detail of modern en- 
gineering and design. Every component 
is the best available, and rigid factory 
and test standards are your assurance 
of years of trouble-free performance. 
Prefabricated unit construction, factory 
pre-adjusted and pre-aligned make as- 
sembly an utterly simple and enjoyable 
procedure with a minimum of tools. 


wx (a.m TECH-MASTER 


- era = 
~<a = ew ee ee ee oe BSE ad ae 


for Top TV Performance! 


been obliged to assemble several 
more Techmaster receivers for 
friends who marvelled at the pic- 
ture quality of my own. In each 
case the results were excellent and 
have provided their owners with 
uninterrupted top quality, 
trouble-free performance...” 


| More leading engineers and 
technicians have chosen Tech- 
master Kits and Techmaster 
Chassis, than any 
other television. 





See your local Jobber for model details 
or write direct to factory for illustrated literature. 
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Order Your 1951 Bound Volume 


SUPPLY LIMITED 


$8.95 


342 Madison Ave. 


New York 17, N. Y. 








Today's Popular Priced 
Fast Selling 
Hi-Fidelity 
AMPLIFIER 


RR 
BELL Model 2122A-R 


Expressly designed for music lovers—for 
any type built-in or custom job——who are 
seeking a medium priced, high quality, 
high fidelity amplifier. In addition to hav- 
ing inputs for a radio tuner and any Crys- 
tal pickup, it contains two special inputs 
for the new type Magnetic pickups. 
Built-in pre-amplifiers and individual 
equalization of each of these Magnetic in- 








puts assures proper match and response. 
Bass and Treble boost, plus attenuation, 
makes it possible for the operator to ad- 
just the tone to his most exacting tastes. 
Adjustable output impedance permits 
proper matching to most types of speakers. 
Model also available without remote con- 
trols. Write today for bulletin. 


| BELL SOUND SYSTEMS, INC. 





599 Marion Road, Columbus 7, Ohio 
Export Office: 4900 Euclid Avenue, Cleveland 3, Ohio 
ALLEL LILLE: IIIA 


capacitance Cog are negligible. Then, 
the expression for gain is, 


> 
R, 


>2 > 2 
R, Rp+R, 
Vit? n? 


Where R,=R,+R, the total resist- 
ance in the secondary circuit. The cor- 
responding expression for the phase 
shift @ is, 


Ging = 


R 
6=tan" P 
WwW m 
From these expressions it is obvious 
that the voltage gain approaches a nearly 





























Fig. 5. Equivalent circuit of transformer 
frequencies of interest. 



































Fig. 6. Alternate use of tube instead of trans- 
former to provide necessary phase reversal. 


constant value as a limit and the phase 
shift becomes negligible as the frequency 
is increased from a low value. Beyond 
this region in the middle range of fre- 
quencies, the gain is nearly constant, 
the phase shift is small, and the output 
voltage lags the input voltage. As the 
frequency is further increased, the phase 
shift slowly increases and the output 
lags still more. 


Application 


Since it is possible to obtain a voltage 
by this means which is_ essentially 
equivalent to the hum and noise voltages 
arising in the power supply but reversed 
in phase by 180 deg., it is seen that the 
application of this voltage at an appro- 
priate point in the circuit of the follow- 
ing stage can be used to cancel out the 
hum and noises from this source 

The same result may be obtained by 
using a single stage of amplification, as 
shown in Fig. 5, to provide the phase 
reversal, taking the correcting voltage 
from two potentiometers in the output 
circuit, as shown by R, and R,. The 
choice of the values for the two potenti- 
ometers will depend somewhat on the 
circuit constants such as the tube em- 
ployed for the phase reversal, the operat- 
ing voltages, and the load resistor. 
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A practical, integrated 
treatment of all phases of 


MUSICAL 
ENGINEERING 


—+for better production 
and reproduction 
of speech and music 
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hearing 


musical instruments are 
# sound reproducing sys 
ited from a physical 
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Just Published! 


MUSICAL 
ENGINEERING 


By HARRY F 

irector, Acoustical 
RCA 

Princeton 


OLSON 
Laboratory, 


New 


Jersey 


309 pages, 303 illustrations, 28 tables, $6.50 


The author explains the nature and properties 
of sound waves. The theory of musical 
notation, and terminc are covered with 
rammatic and mathemati explanations. The 
tior and « of string, wind 

1 | instruments 

data on the 
lirectivity pat 


music 


cales logy 
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tras and micro 


s the elements 
stem, sound 
and television 
n is also given or 
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Check these topics in terms 

of their value to you: 

¢ directional characteristics of sound sources 
+ how to test timbre of musical instruments 
* how to overcome undesirable acoustical effects 
* how to obtain better sound pressure distribution 


frequency-range preferences reproduced 
speech and music 


for 


power requirements for sound reproduction 

how to change and control reverberation time of 
studios 
procedure for 
orchestra 


balancing the instruments of an 


AUDIO 
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342 Madison Ave., N. Y. 17, N. Y. 





POSITIVE FEEDBACK 
[from page 20] 


cuit will be oscillatory. Here we must 
observe that just as surely as two and 
two equals four, so does two minus two 
equal zero. A positive resistance plus a 
quantitatively equal negative resistance 
equals zero resistance and may be so 
considered in circuit computations. Then 
we have an ideal generator facing a 
zero resistance. 

But just a few paragraphs earlier 
Childs has cited an ideal generator fac- 
ing a zero resistance as a case of perfect 
“dynamic braking.” Thus he has used 
the same criterion for oscillation that he 
used for perfect damping. There’s no 
use inquiring which use is correct, for 
in a strict sense both are wrong. With 
regard to damping, it depends on the 
configuration of the circuit. A series- 
resonant circuit is perfectly damped 
when driven through an infinite-resist 
(i.e. constant-current) source. A 
parallel-resonant circuit is perfectly 
damped when driven from a zero-im 
pedance (constant-voltage) source.' The 


ance 





| 
| 

















Fig. D. Correct representation of an equivalent | 
generator driving a loudspeaker load. | 
' 


} 
motional impedance of a loudspeaker is 
roughly a parallel-resonant circuit on | 
the electrical side.? 

Oscillation, too, depends on circuit 
configuration. Oscillation necessarily in- 
volves the movement of energy between 
at least two storage elements. The energy 
must move back-and-forth, without 
diminution. But storage, in an electrical 
circuit means reactive elements (capaci- 
tor, inductance). The circuit of Fig. C 
as drawn, will not oscillate at any value 
of the negative resistance. With R, 
equal to the minus of R,,. the current is 
of course, infinite. Here we have an 
interesting mathematical anomaly. The 
only energy coming into the circuit is 
through R, and the only energy leaving 
the circuit is through R,,.. At this point 
one begins to suspect that the diagram 
does not represent tie amplifier-speaker 
situation at all. Surely it takes some 
energy to make a noise. Let us be per 
fectly clear on this point. The energy 
that turns into sound is not and cannot 
be the same energy that turns into heat 
in the voice-coil. The trouble with Fig 


1 Vannevar Bush, Operational Circuit 
Analysis. New York: Wiley, 4th. ed., Chap. 
IV 


*Keith Henney, Radio Engineering 
Handbook. New York: McGraw-Hill, 3rd. 
906. 


ed., p. § 
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. «+ with no tone arm 
resonance — 

New Gray 108-8 

Arm for all records has new 
suspension principle .. . 


Perfect tracking of records and virtual 
elimination of tone arm resonances are 
only two advantages of this versatile, 
specially-designed arm—the finest yet 
developed! It satisfies every requirement 
of LP reproduction, permits instant 
changing from 78 r.p.m. to LP (micro 
groove) or 45 r.p.m., and assures 
correct stylus pressure automatically. 
GE or Pickering magnetic pickup 
cartridges are interchangeable and slip 
into place quickly and easily. Maintains 
perfect contact with bad records, 
accommodates records up to 16” 

in diameter. 


106-SP Transcription Arm — Assures 
fidelity of tone for every speed record. 
Three cartridge slides furnished enable 
GE 1-mil. 2%- or 3-mil, or Pickering 
cartridges to be slipped into position 
instantly, with no tools or solder 

Low vertical inertia, precisely adjustable 
stylus pressure. 


Gray Equalizers — Used as standard 
professional equipment by leading 
broadcast stations, these specially 
designed equalizers assure highest tonal 
quality ... new record reproduction from 
old records...constant velocity frequency 
response for conventional or LP records. 
Uses GE or Pickering cartridges 





Please write for bulletins describing 
the above equipment. 
[ray] and Development Co., Inc., 
Hilliard St., 
Manchester, Conn. 

Ml SE hilar President 

Division of The GRAY MANUFACTURING COMPANY 

—Originators of the Gray Telephone Pay 

Station and the Gray Audograph 
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NEW! 2ND EDITION 
of the only complete 
reference on AUDIO! 


Reproduction 
of SOUND” 


by OLIVER READ 


A “Must” for 
Sound Engineers, Hi- 
Fi Enthusiasts, P. A. 
Men, Broadcasting 
Stations, Recording 
Studios, Students 


largest selling 
book in its field 


CONTENTS: 
A Partial List of Authoritative Chapters: 


Behavior of Sound Waves; Basic Recording 
Methods; Lateral DiscRecording; Microgroove 
Recording; The Decibel; Phono Reproducers; 
Styli; Microphones; Loudspeakers and En- 
closures; Dividing Networks and Filters; At- 
tenuvators and Mixers; Home Music Systems; 
P.A. Systems; Amplifiers; AM and FM Tun- 
eors— PLUS HUNDREDS OF OTHER SUBJECTS 











Now you can have all the right answers to 
any subject in the field of Audio. Learn how 
to select and get the most out of recording 
equipment. Tells you how to select the 
proper amplifier for given applications, how 
to test amplifier performance, how to elimi- 
nate hum. Explains microphone, speaker 
and pickup principles and selection factors. 
Shows how to utilize inverse feed-back, ex- 
panders and compressors. Covers hundreds 
of subjects—a vast wealth of reliable infor- 
mation found in no other single volume. If 
you work in the field of Audio, this book be- 
longs in your library. Order your copy today! 
6" x 9” 

Hard Covers eons $795 
800 pages 700 illustrations 


ORDER 
TODAY 


Order from your Parts 

Jobber, or write direct to 

HOWARD W. SAMS & CO., INC. 
2201 E. 46th St., Indianapolis 5, Ind. 


My (check) (money order) for $......s006 
is enclosed. 


| 

| 

| 

! copylies) of The Recording & 
; Reproduction of Sound (RR-2). $7.95 per copy. 
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C is that it lacks a resi 
sent the point where energy 
circuit as sound. 

What Childs has done is to disregard 
the motional impedance. Since this can 
not be justified, let us put it back in as 
in Fig. D and see what happens to his 
Eqs. 1 and 2 


stance to repre 


leaves the 


(1) 


E Sa 

Where R R 
One loudspeaker, designed drive a 
horn, is rated at 16 and 
voice-coil resistance of only 4 ohms 
This means that properly air-loaded and 
at the rated frequency the motional im- 
| pedance should be 12 ohms. It is prob 
ably actually closer to 8 ohms, but still 
a hefty item to leave out of one’s calcu 
lations Any high-efficiency 16-ohm 
speaker will have several ohms of mo 
tional impedance. Substituting typical 
values in Eq 2), one 


ohms has a 


(é), that at a 
condition of perfect damping no exces 
sive negative output regulation is re 
quired. It follows that the graph Childs 
gives as his Fig. 4 and the instructions 
for using it are without validity. Aside 
from the considerations above one would 
suspect this anyway, as Childs’ method 
treats all speakers with a given voice 
coil resistance alike, even though their 
effectiveness as energy sinks may vary 
considerably. 


can see 


Performance Proofs 

After all the talking is through, the 
| proof of the pudding still remains in the 
eating. Suppose we measure the nega 
tive output resistance of an amplifier by 
the method explained by Childs and 


illustrated in his Fig. 7. Suppose we set 
that negative resistance at, say, 10 ohms. 
Then, according to Childs, if we connect 
the amplifier to a speaker having a 
voice-coil resistance of exactly 10 ohms, 
the combination should oscillate. The 
writer has on hand four different ampli- 
fiers that will pass this test without oscil- 
lation. In fact, with a good speaker, each 
of them can be set from 10 to 30 per cent 
beyond the critical point (that is to a 
negative resistance exceeding the voice- 
coil resistance by that amount) before 
oscillation starts. 

Why didn’t Childs make similar find 
Paradoxically enough, it was prob- 
ably because the Childs amplifier is too 


ings ? 


good. It apparently has excellent band 
width. Meanwhile the feedback conne« 
tion of the high-damping circuit is di 
rect coupled low-impedance and could 
not be expected to impair that perform 
The probable result is that 
Childs set his amplifier to a given nega 
tive impedance, it maintained that nega- 
tive impedance out 


ance when 


to frequency 
tremes at which the motional impedance 
fell to nearly zero 
the 


ex 


\t these frequencies 
voice-call resistance is the only ap 
preciable positive resistance remaining 
in the speaker load and if it is exceeded 
by the negative resistance of the ampli 
fier, oscillation may result. The needed 
reactances for oscillation are furnished 
by: 1) the voice-coil inductance (if not 
balanced out by an inductance in the 
positive feedback circuit); 2) vestigial 
the motional impedance 

3) apparent reactance of the amplifier 
by phase-shitt; and 4) 
parameters and 
Ihese reactances combine in vari 


reactances in 
output caused 
distributed electrical 
lines 
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DIAPHRAGM VELOC 5 PROPORTIONAL TO 


FOR PERFECT DAMPING 


AT VALUE OF 2 


OUTPUT IMPEDANCE |.OOKING TOWARD 
AMPLIFIER FROM SPEAKER TERMINALS 


AT VALUE OF Z, GIVEN BY (2 





+2, + Roel, 


Zell AK) oZAle AK) eR -2y(A-1 AK 








Fig. E. Combined positive and negative feedback. Formulas given here are applicable to Fig. A 
without change. Two other variations of the basic circuit are possible and have slightly different 
circuit equations 
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EAR LEVEL SOUND 


EVERYWHERE! Lowell 
Speaker Baffles assure Uniform 
Sound Reproduction in all di- 
rections, give excellent low level 
response, have “floating conical 
action.” 
Lowell Speaker Baffles are 
easily installed, low in price, at- 
tractively designed and finished 
in any color lacquer to match 
surroundings. 
Lowell Speaker Baffles are 
available in all sizes from 6” 
thru 15”, in AL (for low ceil- 
ings) and BL (normal ceilings) 
Models, shown above. 
Lowell manufactures a complete 
line of baffies, for all types of 
sound installation. For complete 
details and prices, write for 
new catalog. 
LOWELL MANUFACTURINGCO. 
3030 Laclede Station Road 
St. Louis 17, Missouri 
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ous ways to make one or 
resonant circuits 

These considerations are no cause fot 
concern within the normal audio range 
where the resistive part of the motional 
impedance remains high. All that is 
necessary to ensure stability at and be 
yond the point of perfect damping is to 
ensure that the performance of the am 
plifier as a negative impedance does 
exceed the performance of the spe Men 
in other words to restrict the frequency 
range of the amplifier or positive feed 
back circuit to within the frequency 
range of the loudspeaker rhis need 


cause no raised evebrows 


hee 185 
sO 


PRECISION 
-RESISTO 


Accuracy from + 1% to 
0.05% as required— 
Any mounting arrangement 


Over 50 Standard 
Types Including: 


It is analogous 
gners do when 
they retrict the bandwidth of an ar 
fier to within that of the output tr 
former to prevent the negative feedba 
from becoming positive feedback at 
quency extremes 
rhe equations of Fig. E are ver 
tructive t 


to what many good de S 


Eq (3) shows th it the s« 


ting tor pertect damping 1 oice-coil 
velocity will be exactly proportional to 
the input voltage. This will hold 1 
less of non-linearities in the suspensio 
system, provided the flux d 

stant throughout the g 

voltage across the motior 


concerned, 


egard 


this is a “no-et 
and, as Childs says, no error correction 
| 


can be had unless an error exists. But 


what Childs has completely overlooked i 
the fact that while the voltage may h 
no error, the current may have plenty 
which is registered lroy 

ind fed back i in be 
; to obtain the 
current and by using for Z,, its complex 
parallel 


ACTOSS J 
shown by 
dividing Eq 


component values 
The writer is indeb 


pointing out that a 


| the speaker terminal 


the setting for perfect 
Childs correctly states, it i ) 
leduce anything from tl mplitude 
the transient wigel less the negat 
impedance of the mpliher output 
known. Nor, as has beet own here 
can it be assumed that the e 
lation represents the ultimate 
ing. Circuit users whe 
ties tor measuring 
just have adju 

This, in view the 
situation, may 
way As explained in the il 
bass loss with a direct-radiator speaker 
} 


may run as high as 6 dl wctave be 


* which cannot be ignored 


thalti-unit * 
types 
ret ar 


Each listener will have to comy 


missing lows 
In conclusion 
acknowledge a very 


whose forward-looking pol 
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ifs New York 
4H. F. Olson, 
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Phonograph Enthusiasts! 
TERMINAL has 
phonograph enjoyment! 


your ticket to finest 


» demand the purest re 


duction TERMINAL 


devised a 


system for 


KORNER KABINETS « 
Acoustically superior te any con- 
ventional-type speaker housing! 
Full-size enclosed reflex chamber 
wees the wells of the room as @ 
Cipeatle horn extension. '/;" ply- 
wood, ready for staining or paint- 
Completely assembled - 

herdware. oe 

iF oun = (se K, 
32” W, 23°" sides). 21.00 
Shipping container, 3.50 add!. 


ee STROMBERG-CARLSON RF-71 
WIDE-RANGE SPEAKER 


GARRARD rrr 
RECORD PLAYER 
Perfect for LP liberies—o really 
fine player at low cost! iden- 
tical te femeus RCBO changer, 
except for monvel changing. 4- 
eat’ Gaul wari 
turntable. 
om ce wielesley 33 00\/ 


reluctance cortr 


ry SPEED 


APPROVED A-800 PREAMPLIFIER 
ideal for use with Williemsen circuits. In 
one compact unit, @ 4-stage pre- 
amplifier with inputs for 
mognetic pickup cartridges, 
redie tuner ond crystal 
cortridge. Seperate bess 
and treble controls, 7- 
position compensator 
network. Uses twe 7F7 
dual triedes. 12° W, 4” D, 36. 75 
rH 


wore: = 
qhe necessary tater 


plifier using the fomous Williom- 
son circuit. Gives the re- 
je performance 

which this design is werld- 

a) renown. Frequency response 

> 20-20,000 cps + 0.1 db. 

Total harmonic distortion 

less than 0.01% ot average 
listening level 

below | watt. 50 


SPECIAL! While They Last! 


WEBSTER 100-4 RECORD CHANGER 
Dspeed, double-needle cartridge. 


Gvoranteed 
new, in secled cartons. Set menufecturers 
close-out. (Sorry, ne meil orders 21 95 
on this item.) . 


come in, call or write. 
Bring your own favorite 


records for a@ convincing 
demonstration! 
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RADIO CORPORATION 


85 Cortlandt Street New York 7, N.Y. 


WOrth 4-3311 


| MONTHLY SUMMARY of product de- 
| velopments and price changes of 
radio electronic-television parts and 
equipment, sapplied by United Catalog Pub- 
lishers, Inc. 110 Lafayette Street, New 
York City, publishers of Radio’s Master. 


These ReEPorts will keep you up-to-date in 
this ever-changing industry. They will also 
help you to buy and specify to best advan- 
tage. A complete description of most prod- 
ucts will be found in the Official Buying 
Guide, Radio’s Master—available throug!. 
local radio parts wholesalers. 


BOOKS AND MANUALS 
JOHN F. RIDER. Increased prices ot volving ‘Tebe 
k’” te 


Substitution Guide B TV Installa 
tion Techniques ther Receiving 
Antennas 


MISCELLANEOUS RADIO, TV, 
AND ELECTRONIC PARTS 


AEROVOX CORP. Added 23 new capacitors 
CHICAGO TRANSFORMER. Correct 
their entire line amounting 
Erroneously reported a 
March issue 
EBY SALES. Withdrew sockets 45 nd 4527 added 
Harness 49-13DH at $1.29 net and Test Harness Kit 
K-301 at $3.60 net 
MALLORY & CO 
magnesium -copper S 
R.C.A. Added TV Compos ent 212 dth control, 213R1 
hor. lir ty 2 hor. deft and HV 
ponents 


replacement 


e adding radio 
ot 5.06 on VSO84 at 
VS119 at $6.20 net 
SANGAMO ELECTBIC co 


ew ne tors and 11 type 


audio units 
units types 
s types 


unite TRANSFORMERS. Added mir 
s H-l t ll Comp 


RECORDING EQUIPMENT, SPEAKERS, 
AMPLIFIERS, NEEDLES, TAPE, ETC. 
BRITISH 


Supe 


INDUSTRIES (Wherfedate) Introduced new 


20.000 « $2 5 ne 
JENSEN MFG. co. Added type 
model C-81 {in blonde and mat 
in. at $25.00 net 
mahogany) speaker size 1 at 
(in blonde and mahogany) speaker 
net. Added type J’ Peridynami 
8 in. speakers at $f net 


reflex cabinets 

speaker size 8 

Model C-121 (in b “- and 
15 


$s 
ize 18 In at $41 33 


network (crossover at 
put) at $6.75 net 
unit (ex manos 
30-40 watts speech and mus 
over network; impedance 


PERMOFLUX CORP. Withdrew 


uper -tweeter 


Quam. NICHOLS ce Introduced 
speaker at $5.97 net. Kit 
Adjust -A-Cone weshies with 1.47 
Also added AS-2 rear s¢ 
cludes Qu 


ene’ t 
Added “PM type speakers 44682 
withdrew PM type speakers 2 sl an 
RECOTON CORP. Added replacement neec 
ard), 381 (Micro-Groove) 8 
$.90 each 
TALK-0-PRODUCTS. Introdu 
at $36.00 list and FW-5 
list 


WILCOX-GAY. Withdrew their 


TEST EQUIPMENT 
ASSEMBLY PRODUCTS, INC. Added 15 


meters nd also 4539 and 4549 
Seale Cc 


Simplytrol Pyro 
Simplytrol Large 


BEAM INSTR . Increased their prices on Standard 
Thermo-Couples c inction) 5 ma-1000 ma to 


Own a Hi-Fi Tape Recorder 
THis EASY LOW-COST way 


be 


Portable Dual-Speed 

Professional-Quality Re- 
corder for use with Your 
Own Audio Amplifier — | {iehtty, Higher 


CHECK tnese Features 


@ Built to RTMA Standards 

@ Dual Track—Manual Reversal 

@ Dual Speed—7.5” and 3.75” sec 

@ Fast Forward & Rewind 

@ Direct Threading of Tape 

@ Push-Pull Supersonic Bias & Erase 

@ Freq. Response 70-8000 cps. + 3 db 

@ High & Low Compensation on 
both Record & Play 

@ Complete Master Switching 

@ Full Monitoring 

@ Inputs for Radio, Phono G Mike 

@ Outputs for Audio Amp. & Headphone 

@ Neon Record Level Indicator 

@ One Knob Mechanism Control 

@ Operates 105-125 V. 60 cycle AC. 

@ Sturdy Case Covered with Attractive 
Waterproof Leatherette 

@ Complete with 5” Spool Plastic Tape, 
& 7” Take-up Spool, less Microphone 








Model PT-125 
NET PRICE 


$9g50 











Tape Transport Mechanism with 
Matching Fully Wired Pre-Amp 
and Bias-Erase Oscillator 
For Custom Installations—a complete tape trans- 
port mechanism with matching preamplifier and 
supersonic push-pull bias and erase oscillator 
Units are completely 
wired and ready to plug 
in—for use with your 
own audio amplifier. 
Same professional qual- 
ity features as above— 
but without spool of 
tape, take-up spool and 
carrying case. 


NET PRICE 

Slightly on $850 

West & $ 

Also available for 110-220 V. 50 cye. AC.) 
Write for Bulletin 102 


w HUBBARD ST CHICAGO 10. Itt 


EXPORT: SCHEEL INTERNATIONAL, INC 
CHICAGO 18, US.A. @ CABLE: HARSCHEEL 
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$11.00 ea 5 mat 1.50 nd UHF Therme 
Couples from 5 ma wu © $16.50 Prices are net 
Juced prices on Oscillo , 1035 to $599.5 
nd Model 1049 t et also Pre 
er Model 1430 DC 
ELECTRONIC MEASUSEMENTS oer. Added Models 20¢ 
and 206P. Mutual Conductance tut ters 
PRECISE DEV. CORP. Added to their line of Electronic 
Test Equipment K-630, RF-AF-TV and Marker Genera 
tor KA-630, same as K-630 with pre-assemble 
ar o me calibrated RF head K-635, univer 
are, an nd pulse generator W-630, same a 
W-635 me as K-635, but 


Added Master Voltohmyst WV-S7A at $112.50 ne 
RADIO MFG. ENGINEERS. Added Mobile Converter MC-5 
for 2, 6, and 10-11 meters at $66.60 net 
SIMPSON ELECTRIC CO. Model 445 5, 25,000-rolt 
probe for television testing withdraw Added Mis 
276, Oscilloscope Calibrator at 50 ne 
Model 880 Dynat meter Instruments—a.c. -d.¢ pe 
Model 9 (dc.) series and Mode ) serie 


TOOLS AND HARDWARE 


— ELECTRIC. Decreased price 
ider gun to $9.00 net 
MINNESOTA MINING. Withdrew “'S 
Tape with neoprene backing 
PHILLIPS MFG. CO. Added 15 1 
Phillips ‘Flash dering 
ores 
UTICA ROP FORGE Added two ne 
parallel -actic er 02-644" 
400-614” (without 
101-444” 


TUBES—RECEIVING, TELEVISION, 
SPECIAL PURPOSE, ETC. 


— sae Added three new Vacuum tube 
OA 000F3, and 3XS3000A1 all at $198.00 

net each 

WATIOWAL ELECTRONICS L240 half-wave rectifier 
added at $12.75 net 

R.C.A. Decreased prices on picture tubes 17TP4 to $25.7 
net ar aa 20 Ps te :$ +00 net added electron tubes 

$530.00 net 66 at $7RE 


aerog: ELECTRIC. Increased 
each of their Blue and Wh 
& pr 


SYLVANIA. Reduced 
16TP4 to $27 
tinted-face picture tube type their Gla 
Program, 1ORP4A, 1OFP4A and 1LOMP4A 
TAYLOR TUBES. Added rectifier tubes TRIOM at 
t SOLSA at $10.30 list and 8 
$22.00 





PosirioNs OPEN and AVAILABLE 
PERSONNEL may be listed here at no 
charge to industry or to members of 
the Society. For insertion in this col- 
umn, brief announcements should be in 
the hands of the Secretary, Audio En- 
gineering Society, P. O. Box 12, Old 
Chelsea Station, N. Y. 11, N. Y., before 
the fifth of the month preceding the 
date of issue. 

* Positions Open @ Positions Wanted 


% Associate Wanted in New York area 
for small custom high-fidelity amplifier 
and receiver manufacturer. Must be in- 
terested in Rolls Royce quality, but have 
advanced ideas off-the-beaten-path and 
be willing to contribute capital plus effort 
Box 501, AUDIO ENGINEERING. 


e College Student, would like summer 
job in recording field, New York City 
Box 502, AUDIO ENGINEERING 


Reasonable Cost 
Model 165 IM Mete 


case. Reads % 1M, 


& cure IM causes: 
supplied. Wide rang 


1. 8% x 19” rac 
Price $250.00. 


give YOu 


quencies: 60 cps internally, 40-200 cps ex- an) 
ternally; standard 2, ae 
ke externally. Voltage ratio choices: for LF eblonke. 7 UlaLT 
testing, 4:1; for more accurate HF testing, 
1 


ca 0" udio's /. : LABORATORY INSTRUMENTS 


/x¢-ce1c// Measurement at Moderate Cost 


Negligible loading with New BRIDGER 


In bridging measuring instruments across high-Z 
circuits, lowest possible cir- 

cuit loading is vital. Improve- 

ments in Model 100B’s 

cathode follower circuit 

& special double-shielded 

cable reduce input capac 

ity to only 3 mmf. Input 


— . Z: 70 megs, 3 mmf, with 
INTERMODULATION METER — 


3 ft cable. 


Highest Professional Flexibility at Output Z: 200 


" ohms. Output/ 


input voltage ratio: 0.99. Usable to several hun- 
r is especially suited for dred ke. Price $96.50 


laboratories, broadcasters, recording studios. 
Signal generator, ana 


alyzer, voltmeter in single Do you have the data on our new 


amplifier output directly (© ALVANOMETER-PROTECTOR? 


on meter. Provides for use of scope to analyze 


full graphic instructions Write NOW for Catalog A. 
ec of low & high test fre- 


7, 12 ke internally, 2-20 = » INSTRUMENT 
y Ned ete et oo 


k-type panel; 84%” deep. Dept. < 133 WEST 14th STREET.NY 11.NY 





1949 
$1.00 each 
June 


September 
December 





AUDIO ENGINEERING 342 Madison Ave. New York 17, N. Y. 


MISSING AN ISSUE? 
1950 1951 1952 


$1.00 each 50 each 35 each 
February O) March © March 
July 0) April 
August O May 
© june 
O) October 


Payment Must Accompany Order 








ts 





509 Arch Street, Phila., Pa. 


For Ultra Linear Sound 


for ACROSOUND 


OUTPUT TRANSFORMERS 
Exclusive Distributors in this Area 


The finest output transformer for ultra linear NET 
circuitry ever offered to the Hi Fidelity music $24.75 
loving public. Never before has such a 

quality transformer been offered to the 

Hi Fidelity builders. Top consideration 

for both quality and fidelity is your 

insurance. Write for ACROSOUND Catalog 


VISIT OUR NEW COMPLETE HI FIDELITY SOUND ROOM 
Finest, most complete in the East. Be sure to see it! 


RADIO co. G LOCATIONS 


IN 4 STATES 
TO SERVE YOU 


Warehouse 412 N. 6th St., Phila. Pa. WA 2-5153 


| 


| Camden — 1133 Had. Del. Wilmington—6th 


G 
509 Arch St. WA 2- o152 don Ave. EM 5-5160 Orange Sts. Wil 5-516! 


Phila. { 620s Market St. j Attantic City — 440 
L 4-1706 | Ventnor Ave. Md. Salisbury—221 Highland 
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| Atlantic City 2-5928 Ave. Salisbury 2-1393 
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AUDIC 


CNCINEE Fine 


This is our 
GROUP SUBSCRIPTION PLAN 


You and your friends and co-workers 
can now save up to $1.00 on each sub- 
scription to AUDIO ENGINEERING. 
The more men in a Group, the more 
each saves. If you send 6 or more sub- 
scriptions for the U.S.A. and Canada, 
they will cost each subscriber $2.00, 
1/3 less than the price of a regular 
l-year subscription. Present subscrip- 
tions may be renewed or extended as 
part of a Group. 


AUDIO ENGINEERING is still 


© The only publication devoted 
entirely to Audio— 

© Recording 

© Broadcasting equipment 

® Acoustics 

® Home reproduction systems 

© PA systems 

© Psychoacoustics 


(Please print) 





Position Company 





Name 
Address 


Pesition 





Name 
Address 


Position Company . 





Name 
Address 


Position Company .. 





Name 
Address 


Position Company 





Company ... 


Add $.50 to each Foreign subscription 
ordered 


RADIO MAGAZINES, 
342 Madison Ave., N. Y. 


INC. 
17, N.Y. 
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NEW LITERATURE 


@ General Electric Co., Electronics Park, 
Syracuse, N. Y. has published a page 
booklet on the subject of high-fidelity 
audio reproduction which is available 
from G-E dealers at a cost of 25 cents. 
Written by Mark Woodworth, Norm Crom- 
well, and Roy Dally i-E audio engi- 
neers, the treatise is dire d to audio 
fans, engineers Titled 
Why Variable 

tains 19 iiuptbations and 18 charts or 
diagrams, and covers a wide range of sub- 
jects within the field of high-quality audio 
Particular coverage is given low- and 
high-frequency compensation, diamond 
and sapphire stylus comparison, and abra- 
sive action of records. This is a virtual 
necessity for the audio fan. 


@ Sola Blectric Co., 4633 W. 16th St., Chi- 
cago 50, Ill. is now issuing « J-page 
booklet which is the finest example of in- 
dustrial cataloging to cross this mea in a 
number 4 is. Titled Catalog CY 
the b st is the only up-to-date 
reference to the Sola line of constant 
se transformers, In both technical 
artistic appeal, this new Sola booklet 
wholly outstanding 


e@ Lenkurt Electric Company, San Carlos, 
Calit. is now distributing the first edition 
of a new house organ calied “The Lenkurt 
Demodulator ine Demodulator is 
planned as a permanent project, and will 
ve mailed regularly to individuals inter- 
ested in the field of telepho and ] 
graph carrier equipment. Ea 
contain articles of pertinent 
all aspects of carrier operati 
tor copies should be mailed 
pauny'’s Publications Departme and must 
include name, company, position, and ad 
dress of the writer 


e@ Chicago Telephone Supply Corporation, 
Elkhart, Ind. is releasing Data Sheet 160, 
which illustrates and gives detailed tech- 
nical analysis of a complete line of mill- 
tary-type variable composition and wire- 
wound resistors. Inciudged are such da 
as humidity and ¢ trolysis character- 
istics, leakage resis ice, rotational life, 
voltage coefficient, and dielectric test 


e@ Keystone Carbon Company, St. Marys, 
includes a wealtn of information 
ver before published in an S-page tech- 
cal bulletin covering properties, per- 
ormance characteristics, and application 
data on Keystone negative-temperature- 
cient resistance units. Discussed in 
ure the four basic factors making 
resistance units valuable to de- 
signers and manufacturers—(1) Negative 
temperature coefficiemt, (2) Suitability as 
measurement or control devices, (3) Sta- 
ble and reproducible characteristics and 
(4) Useful physical properties. Ask for 
Bulletin 13. 


@ Superior Electric Co., Bristol, Conn. an- 
nounces the addition of Type 10 to its line 
of Powerstat variable transformers in a 
handsome 4-page folder which will be 
mailed on request. The Type 10 "Sowers 
stat is a new, compact model for provid- 
ing variable a.c. voltage at 50, 100, and 
150 watts. The new bulletin is complete 
with photographs, outline dimensions, and 


ratings. In writing ask for Bulletin P252. 


e P. BR. Mallory & Co., Inc., 3029 E. Wash- 
ington St., Indianapolis 6, Ind. will mail 
to interested parties opies of a new 
Product Index, in which listed con- 
Gensed information concerning Mallory 
ectrochemica electromechanical, elec- 
tronic and metallurg al products In- 
cluded is data covering the complete Mal- 
lory line of batteries, capacitors, contacts, 
rectifiers, resistors, switches, vibrators, 
metals and ceramics, tuners, and resist- 
ance welding supplies. Semi-technical in 
nature, the index is designed for both en 
gineers and laymen 


e@ Wirt Company, 5231 Green St., Phila- 
delphia 44, Pa. is now d buting Bulletin 
No. 177 describing the company's complete 
of wire-wound potentiometers, rheo- 
and slide switches. All models are 
represented by illustration, dimensional 
drawings, and full technical specifications 


e Barber-Colman Company, Rockford, Ill 
illustrates and describes its complete line 
a new small-motor bulletin 

» mailed on request. All mo- 

of the shaded-pole type 

typical applications for the 

various models illustrated. An interesting 
brochure for quantity users of small mo- 


tors 


| 


— CLASSIFIED — 


Rates: 10¢ per word per insertion fer noncommersiai 
advertisements; 25¢ per word for commercial adver- 
tisements. Rates are net, and me dissounts will be 
allowed. Copy must be accompanied by remittance ia 
full, and must reach the New York office by the fret 
of the month preceeding the date of issue. 








THE AUDIO EXCHANGE, INC. buys and 
sells quality high-fidelity sound systems and 
components, Guaranteed used and new equip 
ment. Catalogue. Dept. AE, 159-19 Hillside 
Ave., Jamaica 32, N. Y. Telephone OL 8-0445 


FOR SALE: Ampex 400 tape recorder, port 
able case. Factory reconditioned, $695. H 
Cravis, 186 Riverside Drive, New York 24, N 
Y. SChuyler 4-3166 


ELECTRO-VOICE “Slim-Trim” Professional 
microphone, Model 655, cost $120, your price 
$95. Matched pair Pickering diamonds, 7S 
and 33, cost $60, your price $45. Money ord 
ers only, f.o.b. New York. R. Bennis, Box 
CA-1, AUDIO ENGINEERING 


McPROUD corner enclosure for 15-in 
woofer and 2-way system. Beautiful limed 
oak, cost $200, for $135. 2 months old. Must 
be seen to be appreciated. Call after 6 p.m 
ILlinois 8-8171 


FOR SALE: Twin-Trax 15-in. per second 
tape recorder mechanism. ACA Model SUOSC 
in excellent condition, $55. Donnie Brown 
1305 Watson, Moberly, Mo. 


WANTED: Model T-12 or T-12H Rek-O-Kut 
turntable, with or without arm. Give condi 
tion and lowest price. Box CA-2, Aupio Ena! 
NEERING 


IN LOS ANGELES, for custom music sys 
tems and improvements, call R. B. Stanton, 
RUgby 8-8621, Williamson amplifiers to order. 


WANTED: Summer job, New York City 
College student would like to work in record 
ing field. Box CN-1, AUDIO ENGINEERING. 


FOR SALE Allied overhead recording 
mechanism in perfect condition. Complete with 
96 LPI and microgroove feedscrews, spiralling 
device, rest stand, standard cutterhead mount 
ing. Will cut discs up to 16 in. and is easily 
mounted on any recording or heavy duty play 
back table such as Rek-O-Kut 12 or larger 
Mechanism and all accessories $121. Jac Holz 
man, 189 W. 10th St., New York City. OR 
5-7137 after 3 p.m 
PT6A with PT6-J 
model 


MAGNECORD, model 
Amplifier, $425; Presto dise recorder, 
, $250; High-fidelity amplifiers 
Ame ri an Ano Corp., Stromberg Cz 
Goodell, .— $70 to $180. H. Unfried, 3104 
ain St., Buffalo 14, N. ¥ 


CUSTOM Williamson Amplifiers, two chas 
sis, all filter capacitors oil filled, coupling 
capacitors bathtub, Acrosound output trans 
former $87.50. Transformer substitution on re 
quest. Dr. Nicely, Kenton, Ohio 
Auditorium 
Bonsell, 79 


2D Jensen 
model M18-1 
Dayton 10, Ohio 


WANT 
speaker, 
Dover St., 


18-inch 


WESTMINSTER records $4.17_each (50% 
discount), postpaid. Quantity (5 or more) 
prices. The Record Loft, 189 W. 10th St., New 
York City. 

3-SPEED PT6-AH & PT6-J Magnecorder ; 
hardly used, perfect condition, $494. Box CN-2 
AUDIO ENGINEERING. 


PRESTO 6N, 1D head, advance ball standard 


and mierowave screws, console portable, blanks, 


apphir tyli, $42 W. E. 639 Mike, $145 
Box CN-3, At DIo bE INGINEERING 


FOR SALE: 30-dial decade resistance box 

separate 6-dial decades, each range from 
0.1 to 99,999 ohms, accuracy 0.1%. 27-in 
Cinaudagraph loudspeaker, 2 million lines 
flux, %-in. travel, 85 watts, 6-in. voice coil, 
as described in June 1940 Electronics. Ship 
ping wt. 600 Ibs. Basket needs straightening 
Each, highest offer over $300. Gottschalk, 
37 W. 52nd St., New York 19, N 


5 Elmar 50-mm, 


FOR SALE: IIle Leica, f/: 
Avubio 


ease, good condition, $140, Ed Dept., 
ENGINEERING 
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R cpr {uC 
\{usie 


NT 
of A 


“AUDIO AMPLIFIER 


The BROOK will play ot extremely low 
volume, yet retain full naturalness of tone; 


Serr y 
Seller <csleme 


BROOK ELECT 


34 DeHART PLACE, ELIZABETH 2, NJ 





LUMITE 
SPEAKER 
GRILLE CLOTH 


Engineered for Sound 
Woven of Saran Plastic 
Less than | db absorption 

at 12,000 cycles. 
Less than 2 db absorption 
at 14,000 cycles. 


Will not support fire. 
Will not rot. 
Will not mildew. 
Will not wrinkle. 


Send for free samples 





’ 


LABORATORIES 


7422 Woodward Ave. 
Detroit 2, Michigan. 
Michigan’s Hi-Fi Headquarters 


| Walter 








Iadustny People 


Jerry Kahn, preside: Standard Trans 
r Corp., Chicage ! 

» Fair with himself 
equipment on display 
udspeaker,’ 

ad of 
stirring 
joint meetings 
a sales managers 
Lou Dezetel, 
, predicts that Ex 
surprise of their lives a 
of the Windy City’s Audio 


nightly 


is just what the d 
solidifying interest in hi 
in the Mid-west 
David Sonkin, prominent 
gladdens hearts of friends 
his recuperation from seri l is 
convalescing in Florida hospital Max- 
imilian Weil, chief eng Audak 
Company, back on the job well-de 
served vacation Walter Godfrey, pres 
ident, River Edge Industries, River Edg« 
N. J., announces plan to introduce quality 
line of audio furniture at the *hicage 
Parts Show—will contir to manufacture 
present line of TV cabinet Bu 
Moffett, iC OUT V-de 
rec Vering from seri 
ywhn, N._Y. hospital 
“Jack Berman 
srothers, Ine., 
Manhattan 
cret develo compar 
oduce in the future 
r ent, Measurements 
on, N. J. taking justifiable 
ning ot new plant both fur 
beautiful the 
building is an industr 
Bmery Cook, preside: 
Inc., reports 
quests to in« 
recordings in ¢ 


Midwestern 
Transfo 


el n y 
of Dr. Lewis w. “Chubb, di re 
emeritus of é nghouse Resear 
zaboratories 
J. H. DuBois 
engineering of 
of America, Clifton d 
dent of Graybar Electri 
joined the company 
rk Clifford ‘e. “Rose, 
College « 
oined uptown-store 
Hudson 4 nai > & Telev 
York E of 

P. Blandy, Us.N. ‘(retired) as dire« 
Gray Manufacturing Co innoune 
EB. Ditmars, president 
hattan’s Arrow Electronics 
ad and sales promo man in perse 
Russell J. Tinkham being int odu ed 
the Windy City as manager of ew Cl 
cago office of Ampex Electr ‘ors 


Industry ee 


Audio instrument Se, 


ountry 
onference 
may r 
general 
Howard 
B. Shaw, 
(joetz, all Ss offici 
facturing Co. ‘will f 
Anniversary S« 7 
ous free public 
the Chicago 
free ticket ined f J 
distributors or y tin cor ‘ 
Gray Manufacturing “co, Hartfe 
sed , fn 
additi mal i 
< whe subsidiary 
the @ray Res rch ane Development Co. 
Doubled sale ‘used Mational 
Cine Equipment, ine. k to ¢ 
gage larger space at 209 W 
P. BR. Mallory & Co., Inc., 
announces a half-million-doll 
program——will provide 35,000 
ditional manufacturing space 
trical Reactance Corp., (lea J 
merged —— Aerovox Corp., New Bedf 
Ma neeforth will be known ; 


HI- 2 Division of Acrovoz. 
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No other Mike Stands 


orren SO MUCH AS 


ATLAS 


the COMPLETE 
STULIO LINE 


MAXIMUM STABILITY: Moximum bose 
moss is concentroted at outer periphery Boses 
are selfieveling, shoch-obsorbing. anb-ip, antr- 
scratch 
MAXIMUM QUIET AND 
EASE: Special Full- Grip, Velver- 
Action clutches, inner-lined with 
wear -proot locking collets, funchon smoothly 
ot slight pressure, yet cannot creep, jom 
resp, jolt or jor 
MAXIMUM WEAR: Heovy oversized 
tube assemblies are super<hrome piloted 
for highest durability 
MAXIMUM VARIETY: Floor or toble, 


boom, orchestra or collapsible types—there s on 
ATLAS stand for your every studio need 
7 


COMPARE ATLAS ot your distributor TODAY 
See why more studios specity ATLAS then any 
other line. Write NOW for FREE lotest Coto 
log 55) 

ATLAS also leads in the manufacture of public 
eddress loudspeckers and accessories 


1448-39th Street, Brooklyn 18, New York 
in Conede: Atlas Radio Corp. itd, Teronte, Ont 


HEADQUARTERS FOR 
SOUND EQUIPMENT 








NEW SENSATIONAL COLLARO 
3-SPEED . 
RECORD 
CHANGER 


— EE 
Available with the new orthodynamic 
Pickup with Twin-point Styles 
NEWCOMB AMPLIFIER 

Complete line 
of High Quality 
Amplifiers, from 
small single 
units to large 
rack installa- 
tions 


: ee 


SOUND AND: RECORDING CO 
1527 CHESTNUT ST 
PHILA. 2, PA.- RI-6-8388 








WHAT WILL A DOLLAR BUY? 


For some few years we have been offering a 
technical service and a copy of our little book- 
let “New Notes in Radio” for the modest sum 
of one dollar. Most correspondents said they 
had no idea what it was all about but sent 
their dollar bill and hoped for the best. No 
renewal subscription is required because we 
don’t send out regular mailings of “red-hot 
info.” 


Many have told us it is the best dollar's 
worth they have ever had; we honestly don't 
think they have yet had their money's worth, 
but we have taken the dollars and will go on 


| 


| 





sending out stuff from time to time without 


regard to what it costs us. 


Technical information has been sent, and 
more will come later, but the idea behind that 
dollar was not to sell you technical data sheets, 
but to enrol you in a new sort of society. The 
subscribers may not have realised this, but it is 
the case just the same, and the membership ex- 
tends all over the U.S.A. and elsewhere. 


The present mailing gives little technical in- 
formation but very much on an entirely dif- 
ferent subject. It is all tied up with audio, and 
an interest in audio is what holds the members 
together; what holds them even tighter is an 
interest in Hartley audio. 


But whereas the Hartley audio program in 
America centred round the 215 speaker, which 
now more than ever is held to justify our 
original claim that it would please you better 
than any other at any price, that program is 


now very considerably enlarged, and in a way | 


that is novel and profitable to you. 


There is no space to tell you more here, but 


it your curiosity is aroused, the risk involved 
is just one dollar. What you will get at once 
is something that will make you think, and 


above all when you deal with us you must | 


think, because the appeal of Hartley audio and 
Hartley marketing methods are not for the 
emotions, but for the brain. That is why no 
high-powered sales talks ever appear in this 
column. 





In a few words Hartley audio is coming to 


you in a new and better form in a new and 
more convenient way; the only unchanged 
thing is the 215 speaker, for we frankly don't 
know how to improve it yet. But everything 
else we make and do can be improved, and 
those improvements are described in the cur- 
rent mailing. 


Our catalogue is, however, always free for 
the asking, and with that is sent a compre- 
hensive technical report on the performance of 
the 215 speaker. 


H. A. HARTLEY CO. LTD. 
152, Hammersmith Road 
London W.6, England 
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PARTRIDGE 
WILLIAMSON 


OUTPUT TRANSFORMER 
Built to the 
original specification 


De-luxe model now available from stock from all 
important Radio Stores throughout the U.S.A 
(Price $26.00 duty paid) 
This transformer is now accepted as the most 
efficient in the world. According to “Audio En- 
gineering” (Nov. 1949), there is no U.S. equiva- 
lent. Thousands already sold in the U.S.A. 
Partridge CFB Output Transformer, accepted as 
without rival. Series leakage induct .10 mh., 
primary shunt induct, 130 H., with “C” core 
construction and hermetically sealed. (Price 
$40.00 duty paid) 

The Following Stores are among those now 

Stocking Partridge Transformers. 
Harvey Radio Co. Inc. Tomine’ Radio Corpo- 
ton 
, base d i. — 85. Cortiandt Street, 
New York 7. 

Electronic Wholesalers Gates Radio Company, 


2700 Polk Avenue, 
Houston Texas. 


Wholesale Radio Parts 


©. Inc 
oO. 311 W. Baltimore St., 
5 North Howard Street, Baltimore 1, Maryland 
Baltimore 1, Maryland. Sole Agents in Canada 

Atlas Radio Corporation, 
Gates Radio Company, 560 King Street West, 
Quincy, Illinois. Toronto 2-B. 


If you are unable to purchase Partridge trans- 
formers in your city, write to us and mention the 
name of your dealer. 

Fullest data, including square-wave tests, distor- 
tion curves, etc., together with list of U. S$ 
stockists rushed Air Mail to you. 

PARTRIDGE TRANSFORMERS LTD. 

TOLWORTH, SURREY, ENGLAND 


ir Taw \ 
* 


nc. 
2345 Sherman Ave., 
Washington, D. C. 


a Electric Service 








MAGNETIC TAPE <-> 
a 


NETWORK 
RECORDER 
NWR-1 


just like being there 
THE ONLY low cost high 
fidelity tape recorders 
delivering professional 
performance. Professional 


users’ net prices begin at 


$3.45 00 


Write for Bulletin =101 
\ Monvutactured. By 
oe Berlant Associates 


4917 W jefterson Boulevord 
— 


as Angeles 16, Colitornio 
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METERS ARE MAKE THIS ABSOLUTELY FOOL-PROOF TEST 
BY ACTUAL METER READINGS: 
@ Splice end-to-end, ORRADIO IRISH BRAND 211 RPA with any 
conventional tape you may be now using. 
‘ AC F U RATE ses Record a 6000 cps audio signal through the splice from ORRADIO 


211RPA to the “comparison” tape. 


© Rewind and play back with your VU meter across the output. 
Pp y 


THE DIFFERENCE WILL BE STARTLING! 


ry SIGNAL-TO-NOISE 
RATIO 


The greater Volume Output of ORRADIO IRISH TAPE. 
The greater Amplitude Constancy of ORRADIO IRISH TAPE. 
The greater Signal-to-Noise Ratio of ORRADIO IRISH TAPE. 


The performance results will be comparable at other 
frequencies, as well. This is metered proof of the 
superior quality of ORRADIO IRISH Magnetic Tapes. 


The Reason? 


There are differences in Magnetic Oxides. 
ORRADIO molecular lubricated oxides are 
more stable to coating conditions and turn 
out more uniform dispersions ...that is one 
of the reasons for the growing acceptance 
of ORRADIO Tape. 


Be sure your next Tape has molecular lubri- 
cated oxide. You can be sure of the finest 
recordings possible with ORRADIO 211RPA 
Plastic Base Professional Tape. Available at 
your local Radio Ports Distributor or of your 
favorite Photo Supply Store. 


SOUND RECORDING 


ORRADIO INDUSTRIES, INC. 


HQA, C, D TOROID COILS 


Iti” Dia. x 17%" High. ea 


satQuimcr Crees 


HQB TOROID COIL 
2%" tx 1%" W.x 2%" H. 


UNCASED TOROIDS 





vic 
VARIABLE 
INDUCTOR 


lL. x 1%,” Ww. x 1%,” H. 





CE ans 


300. +00o 
Filters employing SUB-OUNCER toroids and FREQUOY-CvCLES 


SUB-OUNCER special condensers represent the optimum 
TOROID FILTERS in miniaturized filter performance. The band 


poss filter shown 
weighs 6 ounces. 









150 VARICK STREET NEW YORK 13, N.Y 
ARLAB 





write for catalog PS-520 EXPORT DIVISION: 13 EAST 40th STREET, NEW YORK 16, N.Y CABLES 


